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SUMMARY

Flightteststo definethe far-fieldtone sourceat cruiseconditionshave been completed on

the full-scaieSR-7L advanced turboprop thatwas installedon the leftwing of a Gulfstream II

aircraft.This program, designatedPropfan Test Assessment (PTA), involvedaeroacoustic

testingof the propellerover a range of testconditions.These measurements definedsource

levelsforinput intolong-distancepropagationmodels to predicten route noise.In-flightdata

were taken forseven testcases.Near-fieldacousticdata were taken on the Gulfstream fuselage

and on a microphone boom thatwas mounted on the Gulfstream wing outboard ofthe propeller.

Far-fieldacousticdata were taken by an acousticallyinstrumented Learjetthat flewinforma-

tionwith the Gulfstream. These flighttestswere flown from El Paso, Texas, and from the

NASA Lewis Research Center. This reportpresentsa comprehensive listingofthe aeroacoustic

resultsfrom theseflighttestswhich may be used forfutureanalysis.

INTRODUCTION

Modern high-speedpropeller(advanced turboprop) aircraftare expected to operateon 50 to

60 percentlessfuelthan the 1980 vintageturbofanfleetwhile matching the turbofan'sflight

speed and performance. They alsowillconsume 15 to 30 percentlessfuelthan advanced

turbofanengines(ref.1). However, the potentialnoisegeneratedby such aircraft,which

includesboth in-flightcabin noiseand community noiseduring takeoffand landing,requires

investigation(ref.2).

The NASA Lewis Research Center in Cleveland, Ohio, contracted with Lockheed Aircraft

to modify a Gulfstream II aircraft as a flying testbed for an advanced single-rotation propeller
and its related propulsive hardware (refs. 3 and 4). This program, designated Propfan Test

Assessment (PTA), involved extensive aeroacoustic testing of the installed propeller, which was

mounted on the left wing of a Gulfstream II aircraft. (The Gulfstream's two aft-mounted

turbojet engines were used for takeoff, landing, and auxiliary cruise power.) The test propeller,
designated SR-7L, was manufactured for the project by the Hamilton Standard Division of

United Technologies. The propeller had eight blades and a diameter of 2.74 m (9.0 ft). Design
and performance results for the propeller and drive system can be found in references 5 to 7.

A prime objective of the PTA test was to map the propeller source noise directivity pattern
of the SR-7L propeller under actual flight conditions. This test series was flown from the

Lockheed-Georgia facility and included both ground flyover noise measurements and inflight

source noise mapping with the acoustically instrumented NASA Learjet (refs. 8 to 11).

A _follow-on _ test series with the PTA aircraft was conducted to obtain specialized data

that were not acquired in the first test series. These follow-on tests included measuring the
ground and Learjet station-keeping noise to obtain a data base for en route noise, as well as



measuring propeller blade pressure, video thermography, and structure-borne noise (ref. 12).

These flights were flown out of E1 Paso, Texas, and ground noise measurements (ref. 13) were
made at the White Sands, New Mexico, test range. Additional flights were made from NASA

Lewis.

Figure 1 shows the PTA and Learjet aircraft flying in formation. The PTA aircraft/SR-7L

propeller was operated at seven test conditions that covered a range of propeller tip speeds and

aircraft flight parameters. The source definition portion of the en route noise tests is the subject

of this report. Reference 14 presents an analysis of the Leafier-measured source noise from these

follow-on flight tests.

Extensive wind tunnel aeroacoustic tests of a 62.2-cm- (24.5-in.-) diameter model of the

SR-7L (designated SR-TA) were made at NASA Lewis prior to the full-scale flight tests. These

tests explored cruise conditions (Mach 0.7, ref. 15) and takeoff/approach conditions (Mach 0.2,

ref. 16). Results of these model propeller tests are not included herein.

This report presents the _as-measured _ acoustic data for the PTA aircraft and Learjet

microphones which were taken during the follow-on test series. In-depth interpretation of the
data is not attempted. Data are presented in tabular form with additional corresponding data

for the propeller operating conditions and Learjet station-keeping locations, thus giving a

comprehensive compilation of the follow-on acoustic tests results. Selected sideline and
azimuthal directivity plots of the acoustic data are also presented (without analysis) in this

report.

TEST PROCEDURE

The Gulfstream II aircraft was extensively modified by Lockheed-Georgia to accommodate

the wing-mounted SR-7L propeller. As shown in the sketch of figure 2, these modifications
included increasing the structural strength of the left wing and adding a counterbalance weight

on the right wingtip. The Gulfstream aircraft carried instrumentation to monitor the aero-

acoustic performance of the propeller as well as to record the aircraft flight conditions.

The SR-7L propeller was designed for a 0.80 cruise Mach number at a 10 688-m (35 000-ft)

altitude (see table I, and ref. 5). This 8-bladed propeller had a design tip speed of 244 m/sec

(800 ft/sec). Figure 3 is a photograph of the SR-7L propeller installed on the Gulfstream wing.

Figure 4 is a side view of the installed propeller.

Acoustic Instrumentation

Acoustic instrumentation on the Gulfstream included flush-mounted microphones on the

aircraft fuselage and on an outboard microphone boom. Figure 5 and table II show the locations

of these microphones relative to the SR-7L propeller. The fuselage microphones reported herein
were located on a lateral line of closest propeller approach. (Additional microphones were

located at other fuselage locations.) The microphone boom was located outboard of the pro-

peller diametrically opposite of the llne of fuselage microphones (fig. 5(a)). The plane containing
the propeller axis and the axes of the two microphone arrays was tilted approximately 10° from

the horizontal. Both the fuselage microphones and boom microphones were located 1.12 propel-

ler diameters from the propeller axis of rotation, or 0.62 diameters from the propeller tip. Thus,



it is likely that propellernoisemeasurementsfrom theseGulfstream-mountedmicrophones
includesomenear-fieldinfluences.The acoustic signals from the Gulfstream aircraft were

recorded on analog tape aboard the aircraft for post-test analysis.

The NASA Lewis Learjet has been used for several propeller flight noise measurement tests

(refs. 11, 17, and 18). The Learjet was instrumented with flush-mounted wingtip and nose side

microphones for these earlier tests. Additional microphones were added to the Learjet nose top

and cabin roof for the PTA station-keeping tests to allow measurement of the propeller noise

field below the aircraft in support of ground noise measurements and sound propagation theory

validation. Two essentially adjacent microphones were located at each measurement station, for
a total of twelve microphones on the Learjet.

Figure 6 shows a wingtip microphone installation on the Learjet. The wingtip microphones

were mounted on a plate (fig. 7) that replaced the navigation lights during the acoustic test

flights. Figure 8 shows the location of the nose side microphones on the Learjet. Figure 9
shows the locations of the Learjet microphones, referenced from the most forward location on

the Learjet nose. The acoustic signals were monitored for data quality and recorded on mag-

netic tape aboard the aircraft for later analysis. The acoustic spectra of the Learjet engine noise
were sufficiently different from those of the propeller to prevent significant data contamination.

Learjet Station-Keeping Positioning

Figure 10 shows the designations for the sideline and azimuthal station-keeping locations

used during formation flight. Two methods were used to fix the location of the Learjet relative

to the SR-7L propeller (and Gulfstream aircraft), with the Learjet crew pilots viewing the

Gulfstream either visually or with a video camera and display. Sideline surveys at 90 ° and 60 °

azimuthal locations were flown optically, with the Learjet pilots maintaining visual contact with
the Gulfstream. Surveys were initiated from behind the Gulfstream at the 135 ° or "G_ loca-

tion, and progressed forward as far as visual contact permitted. Aircraft separation for these

cases was on the order of 61 m (200 ft). A 35-ram film camera mounted on a protractor device
was used to verify the sideline angle. Photographs taken at each data point were later used with

an image scaling technique to determine the actual source-to-microphone distances. The meas-

uring station and microphone location geometry (fig. 9) of the Learjet were incorporated to

determine the actual distance and measuring angle for each Learjet microphone.

Limited visibility of the Gulfstream from the Learjet resulted in a different positioning

technique for the 30 ° and 0 ° azimuthal positions below the PTA aircraft. A wide-angle video

camera was located such that it scanned upward through a viewing port in the Learjet cabin
roof. Desired Gulfstream flight positions were then designated on viewing screens inside the

Learjet. The Learjet pilots then flew the Learjet such that the Gulfstream was at the desired

data location, as shown on a display template. The video flights were flown at typical sideline
separations of about 154 m (500 ft). A third =safety" aircraft was flown with the Gulfstream

and Learjet for these _video" flights to ensure safe aircraft separation. (It was flown suffi-

ciently far away from the research aircraft to avoid signal contamination.)

A shaft-order signal from the SR-7L propeller was transmitted from the Gulfstream air-

craft to the Learjet for inclusion in the analog data record. The plan was to use this signal

for data enhancement to compensate for the increased aircraft separation distances associated

with the 30 ° and 0 ° azimuthal locations. However, the signal enhancement techniques proved



unsatisfactory because of separation distances, small relative aircraft movements, and other

factors. Subsequently, the Learjet pilots determined that some of the 30 ° and 0 ° azimuthal

location sidelines could be flown visually at the closer aircraft separation distances, with

significantly greater data resolution. The video signal for the 30 ° and 0 ° azimuthal locations

was recorded for later source-to-microphone distance calibrations using image scaling techniques.

Test Matrix

Table III shows the test matrix for the PTA follow-on test series. Seven SR-7L operating

conditions were evaluated, as shown in the table. The test cases were numbered 1 to 4 and

6 to 8. (Case 5 at 610 m (2000 ft) altitude was not flown because of safety considerations.)
Cases 1, 7, and 8 investigated the effect of propeller tip speed at Mach 0.70 and 10 688-m

(35 000 ft) altitude. Case 6 most closely approximates the propeller design conditions of

0.80 Mach flight speed, although with a somewhat higher than design propeller tip speed.

Cases 2 and 3 explore the effect of flight speed (Mach 0.70 and 0.50, respectively) at 6096-m

(20 000-ft) altitude. This change in flight speed was, of course, accompanied with a significant

change in the propeller operating parameters. Case 4 was flown at Mach 0.59 and 4267-m

(14 000-ft) altitude.

Figure 11 is a propeller operating map of power coefficient versus advance ratio. Operating

conditions for the seven test cases as well as the design point for the SR-7L propeller are shown

on this plot.

Values for the blade setting angle were not available during the follow-on test program. The

design blade setting angle (see table I) was 57.5 °. The SR-7L propeller setting angle was
adjusted automatically in flight to compensate for power requirements. The unavailability of

the blade setting angle value during these follow-on tests introduced an additional unknown in

data comparisons between test cases. (Aerodynamic tests of the model, SR-TA, propeller showed
that a setting angle of 60.1 ° was required to achieve design performance at Mach 0.80 cruise

conditions.)

DATA COMPILATIONS

Measured Aeroacoustic Results

Tables IV to IX present a comprehensive listing of the results from the PTA/Learjet

follow-on tests. The listings are subdivided into test cases, with headings for the Learjet

station-keeping position (in accordance with the methodology of fig. 10) and the NASA-
designated acoustic run number. The results within a test case are presented according to

microphone position.

Table IV lists the SR-7L aerodynamic performance along with flight conditions of the PTA

aircraft. The nacelle tilt was fixed at -1.00 ° for the entire series of follow-on tests (see fig. 12),

although tests were conducted with other nacelle tilt angles earlier in the PTA/SR-7L test pro-

gram. The upwash angle at the propfan estimated from panel method calculations (ref. 10) was

about 1.0 ° , effectively canceling the nacelle tilt angle such that the measured aircraft angle-of-

attack was close to the actual propeller inflow angle. As previously discussed, the propeller
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blade angle measurement was defective throughout the test program, so these results are
unavailable.

Table V lists the Learjet station-keeping positions for each of the test points. Data are

shown for the "prime" Learjet microphone locations (those Learjet measuring locations that

were best oriented toward the propeller source), which were the nose side and wingtip for the
90 ° and 60 ° azimuthal locations and the nose top and cabin roof for the 30 ° and 0° azimuthal

locations. Angular location and source-to-microphone distances for the secondary measuring
locations can be calculated with the geometric information in figure 9.

Table VI lists the mbackgroundW or broadband noise levels measured by the various Learjet

microphone stations at the test flight speeds and altitudes. Data are shown for frequencies

corresponding to the first four propeller tone orders at the design propeller speed, with the
fundamental tone at approximately 250 Hz. The PTA aircraft was not present when these

measurements were made. Broadband noise levels for the cabin roof (M-11 and 12) are
somewhat higher than those for other locations, which may be due to more disturbed airflow in

that region. Broadband noise levels for the flush-mounted microphones increase with airspeed,
making propeller tone definition in the spectra more difficult at the higher flight speeds.

Table VII lists the as-measured acoustic data taken by the Learjet and also by the

Gulfstream fuselage and boom microphones. The middle Gulfstream boom microphone (desig-
nated ABM3, located at the 103 ° sideline angle) was inoperative throughout the follow-on test

program. Data are only shown where they could be clearly read in the acoustic spectra. Tone
data for the Gulfstream microphones were typically available because of the close proximity of

the microphones. However, results for the Learjet microphones are frequently missing because

of the greater source-to-microphone separation for the Learjet data. This problem was

especially true for data taken at azimuthal angles of 30 ° and 0 ° with the video ranging system,
where Learjet-PTA separation distances were relatively large.

The data presented herein are for as-measured angular position. Figure 13 shows the

relationship between emission and as-measured angles for the four test flight speeds. These

differences can be significant. For example, at Mach 0.70, a measured sideline angle of 90 °
corresponds to an emission angle of only 46 ° . This results in peak observed propeller tone levels
occurring somewhat aft of the propeller plane.

Figure 14 shows a representative sound pressure level spectrum for the SR-7L propeller.

This spectrum is for the 90 ° azimuthal angle, 118 ° sideline angle with the propeller operating at
case 1 conditions.

Adjustments to Acoustic Data for Free-Field Results

The acoustic data presented in table VII are as measured. Adjustments to the data for free-

field conditions would include distance corrections for spherical spreading, and adjustments to

account for boundary-layer effects at the microphone measuring location. Noise level corrections
for distance follow the relationship:

D 1
AdB = 20 log

D2



Datacomparisonstaken at different flight altitudes would require a similar correction for

ambient pressure.

P1
AdB = 10 log

P2

There is considerable debate as to the best procedure to correct for scattering, boundary-

layer refraction, and related flight effects at the microphone measuring station. Reference 19

presents theoretical and experimental data for frse-field corrections for a microphone mounted on

an infinite cylinder of various diameters. Results are presented for sound waves normal to the

microphone surface and for a number of oblique impingement angles. Results in this reference

are for no-flow conditions. Although the correction procedures of reference 19 are relatively easy

to apply, they do not properly account for airflow conditions, such as those for the present

results. References 20 to 22 present possible procedures to better account for airflow effects in

correcting the microphone signals to free-field conditions. The importance of these corrections

increase at sideline angles away from the propeller plane - especially for upstream (0 less than

90 ° ) measurements. It has been found that the procedure in reference 20 (and by inference,

references 21 and 22) does not quantitatively predict the boundary-layer refraction at forward

angles (ref. 23). However, it is felt that for a first approximation, the methods of reference 19
give reasonable results near the propeller plane, the region of highest tone level.

Table VIII uses the methodology of reference 19 to show corrections to the Gulfstream boom

microphone results at frequencies corresponding to the first four tone orders at design propeller

speed. (Test points at off-design propeller test speeds would result in little change in these

numbers.)

Table IX uses the methodology of reference 19 to show corrections to the Learjet

microphones at the first four tone orders. In this case, the incident sound wave from the

propeller varies from normal to 0 ° to the microphone surface plane. Corrections for each

microphone location are shown as a function of station-keeping azimuthal angle (see fig. 10).

Representative Sideline and Azimuthal Directivities

Figures 15 to 28 are included to show sideline and azimuthal directivities for the SR-7L

propeller tone using the boundary-layer refraction corrections of reference 19 and adjusting the

data to a 154-m (500-ft) sideline distance according to spherical spreading. The results are not

adjusted for pressure altitude. The directivity plots are grouped by test case. Sideline directi-

vities for the 90°L azimuthal position are shown for the first three tone orders. Sideline directi-

vities for the 0° azimuthal position are only shown for the first two tone orders because of the

unavailability of acoustic tone data at higher frequencies. Gulfstream microphone boom data

are also shown on the 90°L sideline directivities. (The dashed line for the boom microphone

directivities between ABM2 and ABM3 (# _ 90 ° and 114 °) signifies the uncertainty in the data
due to the missing ABM3 microphone data, which is in a region of expected maximum tone

noise.)

There is a consistent difference between results for the Learjet nose and wingtip/cabin roof

microphones. This difference has been noted in other Leafier station-keeping data (for example,

ref. 18), and the reason for this tone level difference is not clearly known. Speculation has been
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made that this difference may relate to different flow/reflection environments at the different

measurement stations. A curve has been faired through the data from either the Learjet nose or
wingtip, and cabin roof measuring stations for the sideline directivities are presented herein as
an aid in interpreting the directivity shape.

Azimuthal directivities for the first two tone orders are also presented for each test case.

The maximum sideline tone level measured along each respective sideline is used for the level on

these azimuthal directivities. Alternate approaches to generating the azimuthal directivities

would be to select a particular sideline angle (typically 105 ° shows the peak sideline tone level)
and use either the maximum measured tone level or value of the faired data curve at that side-

line location. However, the azimuthal directivity results using either approach show similar
trends with only small differences in actual tone level.

CONCLUDING REMARKS

Acoustic data for the PTA aircraft follow-on test program have been comprehensively pre-

sented in a manner that will allow for future analysis of the results. The NASA Learjet was
flown along sidelines relative to the SR-7L propeller at several azimuthal locations. The

acoustic data are as-measured, for the PTA flush-mounted fuselage and boom microphones, and

for the NASA Learjet microphones. Concurrent data are included describing the SR-7L pro-

peller operating conditions, and the Learjet station-keeping locations relative to the propeller.
The PTA aircraft/SR-7L propeller was tested at seven operating conditions that explored the

effects of propeller tip speed and aircraft flight speed.
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TABLE I.--SR-7L PROPELLER DESIGN PARAMETERS (CRUISE CONDITIONS)

Diameter, m (ft) ........................................... 2.74 (9.0)

Number of blades ................................................ 8

Mach number ................................................. 0.80

Altitude, m (ft) ........................................ 10 688 (35 000)

Tip speed, m/sec (ft/sec) ..................................... 244 (800)
Rotational speed, rev/min ........................................ 1898

Blade setting angle at 3/4 span, deg ................................ "57.57

Advance ratio .................................................. 3.06

Power coefficient ............................................... 1.45

Power loading, kW/m 2 (hp/ft 2) ................................ 257 (32.0)

Excitation factor ................................................ 4.5

Power, kW (hp) .......................................... 1934 (2592)

Thrust, N (ihf) ........................................... 6490 (1459)

"Aerodynamic tests of the reduced-diameter SR-7A propeller showed that design

conditions were met with a blade setting angle of 60.1".

TABLE II.--MICROPHONE LOCATIONS

[Fuselage microphones installed at location of closest propeller approach.

(Both boom and fuselage microphones located 1.12 propeller diameters

sideline distance from propeller aacis.)]

Gulfstream

microphone

Axial location,

propeller

diameters b

M-123 -1.63

M-193 -1.00

M-243 -.50

M-273 -.25

M-303 0.

M-323 .25

M-353 .50

M-403 1.00

M-463 1.50

ABM1 -0.50

ABM2 0

ABM3 .25

ABM4 .50

ABM5 1.00

Cylindrical
diameter of

microphone

mounting

surface

cm [ in.

Fuselage

239 94

Boom

4.1 1.6

8.6 3.4

10.2 4.0

12.7 5.0

15.9 6.3

Sideline angle

with respect to

the propeller

upstream axis,

deg

34.5

48.2

65.9

77.4

90.0

102.6

114.1

131.8

143.3

65.9

90.0

102.6

114.1

131.8

"Negative upstream, positive downstream from propeller plane.
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TABLE VI.--LEARJET BACKGROUND

NOISE LEVELS

[4-I-Is bandwidth spectra.]

(a) Cases 1, 7, and 8:10 688-m (35 000-ft) altitude,
Mach 0.70, background noise run 216

Le_rjet

microphone

M-I

M-2

M-3

Sound pressure level, dB

Tone order s

BPF

98.5

97.5

103.0

2BPF 3BPF

97.5 96.5

96.5 94.0

101.0 102.0

4BPF

96.5

92.0

101.0 /

M-4 99.0

M-5 99.3

M-6 97.5

M-7 96.5

98.0

98.3

97.0

94.5

96.7

100.0

98.5

94.5

97.2

99.5

96.8

94.5
M-8

M-9

M-IO

M-II

M-12

I00.0

102.0

101.0

109.0

110.0

100.0

100.0

100.0

108.0

109.0

I00.0

101.0

99.5

108.0

108.5

98.0

99.5

99.0

106.0

107.0

(b) Case 2: 6096-m (20 000-ft) altitude, Mach 0.70,
background noise run 253

Leafier

microphone

M-1

M-2

M-3

M-4

M-5

M-6

M-7

M-8

M-9

M-10

M-11

M-12

Sound pressure level, dB

Tone order s

BPF

114.0

105.0

111.5 109.0

103.5 102.0

111.5 106.0

105.0 103.0

103.0 100.5
100.0 101.0

102.5 100.0

108.0 107.0

112.5 114.0

114.5 113.5

2BPF 3BPF

111.5 108.5

101.5 I01.5

106.5

103.5

104.5

103.0

100.5

102.0

102.0

105.0

114.0

111.5

aBlade passage frequency (BPF).

4BPF

106.5

I00.0

107.5

104.5

104.5

101.5

103.0

103.0

103.0

105.0

111.0

111.5
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(c) Case 3:

TABLE VI.--Continued.

6096-m (20 000-ft)altitude,Mach 0.50,

background noise run 247

Learjet

microphone

M-I

M-2

M-3

M-4

M-5

M-6

M-7

M-8

M-9

M-10

M-11

M-12

Sound pressure level,dB

Tone ordera

BPF 2BPF

98.0

93.0

100.5

99.0

100.5

98.0

93.5

95.5

96.8

99.0

109.5

110.5

97.5

94.0

98.5

98.0

99.0

98.5

94.0
98.0

97.5

100.5

109.0

107.0

3BPF 4BPF

95.5 96.5

94.5 94.0

99.0 99.0

100.0 99.5

99.5 99.0

97.5 98.5

94.0 95.5

97.5 98.0

99.0 98.0

99.0 98.5

108.0 107.0

106.5 106.0

(d) Case 4: 4267-m {14 000-ft) altitude, Mach 0.59,
background noise runs 159 and 218

Learjet

microphone

M-I

M-2

M-3

M-4

M-5

M-6

M-7

M-8

M-9

M-10

M-II

M-12

BPF

(b)
(b)

I01.0

101.0

102.0

100.0

(b)
(b)

98.5

104.0

108.0

113.0

Sound pressure level, dB

Tone order s

2BPF 3BPF 4BPF

(b)

(b)

101.0

101.5

100.0

(b)
(b)

I01.0

101.5

102.5

(b)
(b)

100.5

102.0

I01.0

100.5

(b)

97.5

103.0

106.5

111.5

99.5 99.5

(b) (b)

(b) (b)

97.0 99.0

103.0 102.5

106.0 105.0

111.0 108.5

aBlade passage frequency (BPF).

bNot applicable.
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TABLEVI.--Concluded.

(e)Case6:10 688-m(35000-ft)altitude,
Mach0.77,backgroundnoiserun217

Learjet

microphone
Sound pressure level, dB

Tone order a

BPF 2BPF 3BPF 4BPF

M-1 104.5 100.0 99.0 97.5

M-2 99.0 97.0 96.0 95.5

M-3 105.5 104.0 103.5 101.5

M-4 98.5 100.0 98.0 97.5

M-5 99.5 99.0 100.0 99.5

M-6 96.0 97.5 98.0 99.0

M-7 99.0 97.0 94.5 96.0

M-8 101.0 100.5 100.5 101.5

M-9 102.0 I01.0 102.0 102.0

M-IO I00.0 102.0 98.0 98.5

M-11 108.0 109.5 107.5 106.5

M-12 111.0 110.0 108.5 110.5

aBlade passage frequency (BPF).
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TABLE VII.--AS-MEASUP,.ED ACOUSTIC DATA a

(a) Cue I

Microphone Sound pressure level, dB

Position

1B

106

Tone

Run

M-123

I_-193 122 115.5

M-243 130.5 126

M-273 136.5 135

M-303 138.5 135.8

M-323 140.5 138

M-353 139.5 133.5

M-403 130.5 1:_1

I_-463 134 121

ABM1 117 111.5

ABly/2 139 137

AB1V[4 124.5 128.5

ABM5 124 120.5

M-1

M-2

M-3

M-4

M-5

M-6

M-7

M-8

M-9

M-10

M-II

M-12

142

order b

Gulfstreamfuselage

122 114.5

120 117 133 126 122 120.5

132 128.5 139 136 133 130

132 127.5 141 136.5 133 129

130 115 143 138.5 130.5 118.5

126.5 119 141.5 133.5 128 120

113 128 117.5 115 109

117.5 115 136.5 123.5 120.5 119

Gulfstreamboom

106.5 105 118.5 114 107.5 107.5

131 124.5 141 138 133 127

120 119.5 130.5 131.5 125 124

117 115.5 126 119 119 116.5

Learjet

aBlank spaces indicate that no data were available.

bBlade passage frequency (BPF).
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TABLE VII.--Continued.

(a) Continued.

Microphone Sound pressure level, dB

PosiUon

1C

Run

105 109

Tone order b

G_lfala-e_ fuselage

M-123

M-193 122.5 115.5 122.5 115.5

M-243 131 125 120 119 131 125.5 120.5 119.5

M-273 136.5 135 131.5 129 136 135 130.5 129

M-303 139 136 132.5 138 138.5 136 131.5 128.5

M-323 141 138 130 118 140 137.5 129.5 120

M-353 140 133 137.5 119.5 139 133 127 119.5

M-403 129 I17.5 114 107.5 128 116.5 116

M-463 134 121.5 120 117 134 122.5 I19.5 117.5

Gulfstream boom

ABMI 116.5 111.5 106.5 106 115.5 113.5 105.5 106

ABM2 139 137 130.5 123 139 137.5 131 124.5

ABM4 126.5 130 132 121.5 128 132 123.$ 123

ABM5 123 130 118 115.5 122.5 119 118.5 116

Leafier

Ivi-I

M-2

M-3

Ivl-4

M-5 102

M-6 100.5 99.5

M-7

M-8

M-9

M-10

h4-11

M-12

bBlade passage f_equency (BPF).

141

BPF I 2BPF [ 3BPF I 4BPF

121

133 126 122 120.5

139 136 132.5 130

141 136.5 133 129

142.5 138 130.5 117.5

141.5 133 128 120

128.5 U7 114,5 107.5

136 123.5 1_10.5 117.5

l18.S 114 107.5 107

141 138 133.5 127

130.5 131.5 124.5 123.5

126.5 119 119 117

103

100
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TABLE VII.--Continued.

(a) Continued.

Microphone Sound pressure level, dB

Poeition

1D

BPF

Run

104 108

[ 2BPF [ 3BPF [ 4BPF

M-123

M-193 121.5 I16

M-243 130.5 126 120 118

M-273 136 135 131 129

M-303 138 135.5 131.5 128

M-323 140 138 130 115.5

M-353 139 133 125 119.5

M-403 131 121 111.5 107

M-463 133.5 121.5 117.5 112.5

ABM1 117 112.5 107.5 106.5

ABM2 139.5 138 131.5 125.5

ABM4 126 128.5 121.5 119.5

ABMS 124 121.5 116 115.5

M-I

M-2

M-3

M-4

X_-5 105

1V[-6 105.5 100.5

M-7

M-8

M-9

M-10

h4-11 109

M-13 112.5

bBlade pass_e frequency (BPF).

Tone order b

Gulfstream fuselage

BPF

140

[ 2BPF I 3BPF [ 4BPF

121.5 123.5

130 124.5 120 117 132.S 126 121.5 120

136 134.5 130.5 127.5 139 136 132.5 130

138 135.5 131.5 126.5 141 136.5 133 129

140 137 129 116 143.5 138.5 130.5 116.5

139 132.5 126.5 117.5 141._ 133.5 128 120

138.5 118 112.5 130 117.5 114.5 107.5

133 121 117.5 114.5 136.5 123.5 120 116

Gulfetream boom

116 112.5 104.5 104.5 118.5 114 107 106,5

139 137.5 131 123 141.S 138 133 127

128 132.5 125 124 130 131.5 123.5 122.5

124.5 119 119 114.5 127 118.5 118 116.5

Learjet

100

103

100.5
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TABLE VII.--Continued. s

(a) Continued.

M]crophone Sound pressure level, dB

Position

1E

Run

103 107 139

Tone order b

Gulfstream fuselage

M-123

/vf-193 122.5 116.5 122 124 117

M-243 131 125.5 121 119 130,5 125.5 120 118,5 133 126 122 120.5

/vf-273 136.5 135 132 128.5 136.5 134.5 130.5 128 139 136 132.5 130

M-303 138.5 136 132.6 128 138.5 136 131,5 127.5 141 136.5 133 129

M-323 140.5 138 130 118 140.5 137 129.5 118 142.5 139 130.5 117.5

Ivf-353 140 133 127.5 119 139.5 133 127 118.5 141.5 133.5 127.5 120

M-403 130.5 118 113 129.5 117.5 113.5 129 117.5 114 107

M-463 133.5 121 119 113 133.5 120 119.5 115 136.5 124 120 117

Gulfstream boom

ABM1 116.7 112 117.5 116.5 116.5 111.5 105,5 104.5 118.5 114 107 106.5

ABM2 139.5 137.5 131.5 123.5 139,5 137 130.5 123 141.5 138 133 127

ABM4 127 130.5 122.5 121.5 127 130.5 122 121.5 130.5 131.5 124 123

ABM5 123.5 120 118.5 116 124 119.5 118 115 126.5 119 118 116.5

Learjet

/Vf-1

M-2

M-3

M-4

M-5 110 104.5

M-6 110.5 104

M-7

M-8

M-9

M-10

M-11 113 108

M-12 115

bRlade passage frequellcy (BPF).

101.5 102.5 108.5 104

101 100 102 109.5 103.5 99.5 100

113

113.5
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TABLE VII.--Continued.

(a) Continued.

Microphone Sound pressure level, dB

Position

IF

Run

102 138 289

BPF I 2BPF I 3BPF I 4BPF

M-123

M-193 122

M-243 130.5 125.5 120.5 119

M-273 136.5 135 131.5 128.5

M-303 138.5 136 132 128

M-323 140.5 138 130 117

M-353 139.5 133 127 119

/vf-403 129.5 119.5 112.5

M-463 133.5 121.5 119.5 115.5

ABMI I 17

ABM2 139.5

ABM4 126.5

ABM5 123.5

111.5 107.5 105.5

137.5 131 123.5

130 122 120.5

120 118.5 116

Tone order b

BPF ] ,BPF [ 3BPF [ 4BPF

Gulfstream fuselage

[ BPF I 2BPF ] 3BPF ] 4BPF

M-I

M-2

M-3

M-4

IV[-5 106.5 98

Iv[-6 106.5

M-7

M-8

M-9

M-10

M-11 110

lV[-12

bBlsde passage frequency (BPF).

CFaulty data.

124.5 117

133 126.5 122 121

139 136 133 130

141 138.5 133 129

143 138 130.5 118.5

142 133.5 128.5 120

128 117.5 115.5 110.5

136.5 124.5 121.5 119

Gulfstreamboom

118.5 114 107 107

141 138 133 126.5

130.5 131.5 125 124

126.5 119 119 117

Learjet

(c)

131 124 119.5 117.5

137 134 131.5 129

139 134.5 132.5 129

140.5 136.5 131 115.5

139.5 131 124.5 118.5

132.5 119.5 110

133.5 118.5 115.5

118.5 111.5 108.5 106.5

141 137 132.5 125.5

129.5 130 125 120

125.5 119 118.5 116.5

I08

I08

121 111.5

121 III

109.5

112 103.5

121

121 II0.5
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TABLE VlI.--Cont_nued.

(a) Continued.

Microphone Sound pressure level, dB

Position

1G 2B

Rtln

101 288 119

Tone order b

BPF I 'BPF I 3BPF I 4BPF I BPF [ 'BPF [ 3BPF I 4BPF I BPF I 'BPF I 3BPF ] 4BPF

Gulfstream fuselage

M-123

M-193 123 (c) 122.5

M-243 131.5 124 121 118.5 131.5 124.6 119.5 116,5 131 125.5 121 118.5

M-273 137 134 131.5 128.5 137 134.5 132 129 136.5 135 132 128

M-303 139 134.5 132.5 128 139.5 135 132.5 128 139 136 132.5 127.5

M-323 141 137 130 117.5 141 138 130.5 117 141 137.5 130 117.5

M-353 140 132 127.5 119.5 140.5 133 127 119.5 139.5 132,5 127.6 118

M-403 132 117 114 132.5 120,5 112 128 116 115 105.5

M-463 134 119.5 119.5 113 134 119.5 119 134.5 123.5 120 115.5

Gulfstreamboom

ABMI 117.5 111 lO7.5 106 118 111.5 107.5 105 116 113 106 105

AB1V[2 140 136.5 131.5 124 140.5 137 131.5 122 139 137.5 132.5 125

ABM4 127 128 122 119.5 127 128,5 123 117.5 128.5 131.5 123.5 122

ABh45 124.5 119.5 118.5 117 125.5 120 119 115 123 116 119 115.5

Learjet

M-1

M-2

M-3

M-4

M-5

M-6

M-?

M-6

M-9

M-10

M-11

M-12

bBla_ie Ims_ge frequency (BPF).
CFsulty data.

107.5

107.5

106
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TABLE VII.--Contlnued.

(a) Continued.

Microphone Sound pressure level,dB

Position

2C

Run

118 297

Tone order b

Gulfstream fuselage

M-123

M-193 120.5

M-243 130

M-273 136.5

M-303 138.5

M-323 140

M-353 138.5

M-403 IZ8.5

M-463 133.5

125

135.5

135.5

137.5

132.5

118.5

122

ABM1 117 113.5

ABM2 139.5 138

ABM4 127 130.5

ABM5 125 118

M-1

M-2

M-3

M-4

M-5 .101.5

M-6

M-7 99.5

M-8

M-9

M-IO

M-11

M-12

bBlade passage frequency (BPF).

CFaulty data.

(c)

120 119 131.5 125.5

131,5 129 137 135

131.5 128 139 136.5

130 115.5 141.5 137

126 119 140 133

111 107.5 126 115

118 115 134 122

GulIstream boom

107 105.5 116.5 110.5

132.5 126 140 I37.5

123 120.5 128.5 132.5

119 116 126 119

Le_rjet

98

(c)

I08

109

119

119.5

116

114

98.5

108.5

109

113

113

113

III

120.5 118.5

131 128

132.5 127.5

130 119.5

128.5 119

118.5 i 110

121 116

104.5

132

126

120

93.5

105.5

104.5

109

109.5

110

103.5

123

123.5

114

92

103

106

106.5
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TABLE VTL--Continusd.

(a) Continued.

Microphone Sound pressure level, clB

Polition

2D

M-123

M-193

Ivi-243

M-273

M-303

M-323

M-353

M-403

M-463

ABMI

ABM2

ABM4

ABM5

Run

117 296

Tone order b

Gulfstream fuselage

121 (c)

130.s 12s 120 117 131.s 124.s 120 117.s

13e.s 133 131.s 127.s 137 t34.s 132 129.s

138.s 13s.s 132 127 139.s 134.s 13_.s 129

140 137.5 130.5 112.5 141 137 132 118

138.5 132 125 117.5 139.5 132 125 119.5

127 119 110 109 133 121 111 110

133 121 117.5 114.5 134 120 117

Gulfstream boom

116.S 113 106.5 104.5 118 111 108.5 106

139.5 137.5 132.5 125.6 141 137.5 133.5 127

128.8 130.6 124 120 128 128.5 124 119.5

125 117 119 114.5 126 120 118.5 116.6

_jet

M-I lOS 99.5 99 93.5

M-2 97.6 (c)

M-3

M-4

M-5 102.6 116 112.5 108 105

M-6 103 116 112 110 106.5

M-7 102 99 124 115.5 110 108.5

M-8 104 124 116 " 110 108

M-9

M-10

M-II 108.5 121 118 111

M-12 120 116.5 lll.S 108

bB]sdepaseagef_quency(BPF).

CFa_ty data.
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TABLE VII.---Continued.

(a) Continued.

Microphone Sound pressure level, dB

Position

2E

Run

116 295

Tone order b

Gulfstream fuselage

M-123

M-193 122

M-243 130.5

M-273 136.5

M-303 139

M-323 140.5

M-353 139.5

M-403 128

M-463 134

ABM_I 116.5

AB]V[2 139,5

ABh44 129

ABM5 124.5

115 (c)

126 121 118.5 131.5 124.5 120 118

135 132 128 137 134.5 132 129.5

135.5 132 127.5 139.5 135 133 129

138 130 115 141.5 137 131 115

133 127,5 118,5 140 131.5 126.5 119.5

119 111.5 132 118.5 112

121 119 116 134.5 119.5 119 115

Gulfstreamboom

113 106 104.5 118 110.5 107.5 106

137.5 132.5 125 141 137 132.5 126

131 124 121 128 129.5 123.5 119.5

117 119.5 114.5 125 118.5 120 117.5

Learjet

M-1

M-2 100.5

M-3

M-4

M-5 105.5

M-6

M-7 107

M-8

M-9

M-IO

M-II 111

M-12 112

bBlade passage frequency (BPF).

CFaulty data.

• 110 103.5 99 98

(c)

119.5 116 103.5 105.5

121 116.5 111 110

123.5 115.5 108 107

124 115.5 108.5 108

124.5 120.5 110 110.5

123.5 119 110.5 109.5
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TABLE VH.--Continued.

(a) Continued.

Microphone Sound pressure level, dB

Position

2F

Rttll

115 294

Tone order b

Gulfstream fuselage

M-123 112

M-193 121.S (c)

M-243 130.5 125.5 120.5 118.5 131.5 124.5 120 118

M-273 136.5 135 131.5 128 137 134.5 132 129

M-303 138.5 135.5 132 128 139.5 135 133 129

M-323 140.5 137.5 130 115.5 141.5 137 131 115

M-353 139 133 127 119 140 131.5 126.5 119.5

M-403 131 120.5 112 107 130.5 118.5 111.5

M-463 133.5 120.5 117.5 113.5 134 120 119 115

Gulfstream boom

ABM1 117 112.5 107.5 105.5 117.5 110.5 107.5 106

A.BM2 139.5 137.5 132 125 140.5 137.5 133 126.5

ABM4 127 130 122.5 119.5 128.5 130 124 119

ABM5 194.5 120 118.5 115.5 125 117.5 120 117

Lesrjet

M-1 102.5 98.5 110

M-2 lOl (c)

M-3

M-4

M-5 106 119.5

]VI-6 107.5 100.5 121.5

]VL7 106.5 99 118

]Vl-8 107.5 103 118.5

M-9

M-IO

M-I1 110 121

M-12 112 120.5

bBlade paa_ge frequency (BPF).

CFaulty data.

105 95 95

113 106.5 106.5

114.5 107 107

109

109

115,5

116

67



TABLE VII.--Continued.

(a) Continued.

Microphone Sound pressure level, dB

Position

5B 5C

Rtm

114 113 293

Tone order b

BPF I 2BPF [ 3BPF [ 4BPF I BPF I 2BPF I 3BPF [ 4BPF [ BPF [ 2BPF I 3BPF [ 4BPF

Gulfstream fuselage

M-123

M-193 121 115.5 122 (c)

M-243 130.5 125 120.5 118.5 130 124.5 120 118 130.5 124.5 120 118.5

M-273 136.5 136 131 128.5 136 135 131.5 128 137 134.5 132 128.5

M-303 138,5 136 132 128 138.5 135.5 132 127.5 139 135 133 128.5

1v[-323 140.5 137.5 130 117.5 140 138 130 115.5 141 137 131 115.5

M-353 139 132.5 127 119 138.5 132.5 125.5 118.5 139.5 131.5 126.5 119

I_-403 127.5 117 112 132.5 120 110.5 108.5 131 118.5 III 109

I_[-463 133.5 121.5 119 116.5 134 119 115.5 112 133.5 120 117 114.5

Gulfstream boom

ABM1 116 112.5 106.5 105.5 116.5 113 107 106.5 117,5 112 108 106,5

ABM2 139.5 137.5 132 124 139.5 138 132.5 126 141 138.5 133.5 127

ABM4 128.5 131.5 124 122 127.5 130.5 123.5 121 130 131 125 120

ABM5 123.5 118.5 119 115,5 124 119 119.5 116.5 125 117.5 120 117.5

Lcarjet

M-I

M-2

M-3

M-4

M-5 101.5

M-6 99

M-7

M-8

M-9

M-10

M-I1

M-12

bBlade passage frequency (BPF).

CFaulty data.

103

100.5

104.5

103

107 105 103

106 103.5

110.5 107.5 104 103.5

110.5 107 104.5 102.5

118.5 112 109 107

118 111 109 107

115 113.$ 110.5

116 113.5 107.5
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TABLE VII.--Continued.

(a) Continued.

Microphone Sound pressure level, dB

Position

5D

Ru_rl

I 5E

112 I 292 i 111

Tone order b

BPF 41_PF

Gulfstreaan fuselage

M-123

M-193

M-243

M-273

M-303

M-323

I!!il!i!lii! r!ii r!!!i!i:1:::51:::I
M-463 114,5

Gult'stream boom

ABMI

ABMS

ABM4

ABM5 116.5

Learjet

M-1

M-2

M-3

M-4

M-5

M-8

M-IO

M-11

M-12

bBlsde passage frequency (BPF).

eFatdty data.
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TABLE VII.--Continued.

(a) Continued.

M_crophone Sound pressure level, dB

Position

}4[-123

M-193

M-243

M-273

M-Z03

M-323

M-363

M-403

M-463

5E

Run

143

12BPFI I4BPF

124.5 116

133 126 122 120

139 136 132.5 130

141 136.5 133 129

143 136.5 130.5 117.5

141.5 133.5 128 120

129 I17.5 114.5 108

136.5 124 120.5 117.5

ABMI 118.5 114 106.5

ABM2 141.5 138 133

ABM4 130 131.5 123.5

ABM5 126.5 119 118

291

Tone order b

Gulfstream fuselage

M-1

M-2

M-3

M-4

M-5

M-6

M-7

M-8

M-9

M-IO

M-f1

M-12

106.5

127

122.5

116.5

5F

102.5

101.5 101

110

12BPFl 3BP I4BPF

(c) 122

131 124.5 120 118.5 130.5 125 120 118

137 134.5 13B 129 135.5 135 130.5 128

139.5 135 133 128.5 139 135.5 131 127.5

141 137 131 116.5 140 137.5 129.5 117.5

140 131.5 126.5 119.5 139 133 127 118.5

132.5 119.5 112 128 117.5 115

133.5 119.5 117 134.5 122 119.5 115.5

Gulfstresmboom

118 111 108 107 116 112 10$.5 105

141 137.5 132.5 126 139 137.5 131 125

129.5 130 124.5 119.5 126.5 130.5 122 121

125.5 118 120 117.5 123 119 117.5 115.5

Lurjet

106

104 102.5

111.5 109

II0 107

bBlade passage frequency (BPF).

CFaulty data.

115 113 107.5

115 112.6 105.5

121.5 119 114

121 119 113.5

125 116.5 107.5

125 117 108

125.5 120.5 112.5

126 122 112.5

107

107

112.5

112.5

106.5

107

111.5
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TABLE VH.--Continued.

(a) Continued.

Microphone Sound pressure level, dB

Position

M-123

M-193

M-243

M-273

M-303

M-323

M-353

M-403

M-463

ABM1

ABM2

ABM4

ABM5

sF I

29O

6]3 6C

Run

209 208

Tone order b

(e) 123 117.5 122.5

131.5 123.5 119.5 117 132 126 122.5 119 131 126 121.5 119

137 134 131 128 137.5 135.5 133 129 137.5 135.5 132.5 128.5

139,5 134.5 132 127.5 139.5 137 133 127.5 139.5 135.5 133 127

141 136.5 130 115 142 137.5 130.5 119 141 138 130 115

140 131 126 118 140.5 133 129.5 118 140 133 128 119

131.5 116.5 111 129 116.5 119 111 129 119.5 113

134 119 117.5 135.5 127 121 117 135 122.5 120 116

Gulfstream boom

117.5 110.5 107 105 117 112.5 105 104.5 117.5 113 108 106

141 137 132 124.5 139.5 137 132.5 124 140 137,5 133 125

130 131 124,5 119.5 128.5 131.5 127 124.5 126.5 130 123 120

125.5 117.5 120 116 124 118 120 114 125 120 118.5 115.5

Learjet

M-1

M-2

M-3 120 111 103

M-4 119.5 110 103.5

M-5 125.5 117 108.5

M-6 124 114.5 107

M-7

M-8

M-9 118.5

M-10 118.5

M-II 123.5 112

M=12 124.5 113

bBlade passage frequency (BPF).

CFaulty data.

I01

105.5

I03

99

I01.5

I00

105.5

105
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TABLE VH.--Continued.

(a) Continued.

Microphone Sound pressure level, dB

Position

6D 6E 6F

207

BPF [ 2BPF i 3BPF I 4BPF

M-123

M-193 123

M-243 131.5 125.5

]V[-273 137.5 135

M-303 139.5 136

M-323 142 137.5

M-353 140.5 133

M-403 128 115

M-463 135.5 125

122

132.5

133.$

130

129

117.$

122

ABM1 116.5 113.5 106

ABIVI2 139.5 137 133

ABIV[4 129 131.5 125

ABIVJ5 124.5 118 119

]VI-I

M-2

M-3 108.5 105

]9_-4 107.5 103

]VI-5 II0 105

M-6 108.5 104

M-7

M-8

]V[-9 113 107.5

M-10 113 107

M-11 114.5 110.5

M-12 116

bB]ade pusage frequency (BPF).

Run

2O6

I02

I00

104.5 104

104.5 102.5

Tone order b

BPF I 2BPF [ 3BPF [ 4BPF

Gulfstream fuselage

2O5

123.5

120 131.5 125.6 122.5 119.5

129 137.5 135 132.5 129

128 139.5 136 133.5 128

118 142 137.5 130.5 118

119.5 141 133 129 119

108 128.5 116 118 108.5

118.5 135.5 125.5 122 117

Gulfstream boom

105 117 113 106.5 105.5

124.5 139.5 137 133 124.5

123 128.5 131 125 123.5

114 124.5 118.5 118.5 114.5

Learjet

i 13BPFI4°P 

123.5

131,5 125.5 122 119

137,5 135 132.5 129

139.5 136 133 128

142 137.5 130 118

140.5 133 129 118.5

129 116.5 118.5 109

135.5 126 121 116,5

116.5 113.5 106 105

139.5 137 133 124.5

129 131.5 125 123

124 117.5 120 113.5

113 106.5

112 106 102

116 109.5 103.5

114 105.5 101

116.5 110 105

116.5 110 102.5

118.5 111

119 112

100

110.5 107

110 105.5 102

113 109 103

111.5 105 100

114 105.5

114 105.5

114

113.5

I01
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TABLE VII.hContinued.

(a) Continued.

lV_crophone Sound pressure level, dB

Polit_n

7B 7C 7D

Rvn

204 203 202

T,ne order b

M-123

M-193 123.5

IV[-243 133

M-273 138

M-303 140.5

M-323 142

M-353 141

M-403 128.5

]V[-463 136.5

ABIv[I 116.5

ABM2 140

ABM4 128

ABM5 126

Gulfstresm f_selage

113

122

126 121.5 118.5 132 l_J6 120.5 118.5

135.5 132 128.5 137.5 135.5 132 128.5

136.5 132.5 127.5 140 136 132 127.5

137 130.5 119 142 138 130 114.5

133.5 129 118 140.5 133 126 118

117 119.5 114 130 120 111

127.5 120 119 135 122.5 118 117

Gulfstream boom

112.5 104.5 104 118.5 113 107 105

137 132.5 124 140.5 138 132.5 126

133 127.5 124 12T 130 122 119.5

119 120 113 126 119.5 118 115

L_jet

M-1

M-2

M-3

M-4

M-5

M-6

M-7

M-8

M-9

M-10

M-11

M-12

bBlade puuse frequency (BPF).

121.5

131.5 125 i20 118

137.5 135 131 128.5

139.5 135.5 131 127.5

141.5 137.5 129.5 115

140 132.5 125.5 118.5

129 119.5 110.5

134.5 121.5 117.5 116.5

118.5 113

140.5 137.5

128 130.5

126 119

106.5 106

132 126

122.5 120

118 U6

106.5

104

III

III

101.5

105

104

102.5

106.5

105

III

111.5

104

107

106.5

lO1

104.5

102.5
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TABLE VII.--Continued.

(a) Concluded.

Microphone Sound pressure level, dB

Poaition

7E [ 7F

Run

201 200

Tone order b

BPF [ 2BPF ] 3BPF [ 4BPF I BPF ] 'BPF [ 3BPF I 4BPF

M-123

M-193 122.5

M-343 131.5 125 120 118.5

M-273 137.5 135 131 128.5

M-303 139.5 135.5 131 127.5

M-323 141.5 137 129 114.5

M-353 140 132 126 I18

M-403 127 118.5 110.5

M-463 134.5 121.5 117.5 117

ABM1 118 113 106 105

ABM2 140.5 137 132 126.5

ABM4 128.5 130.5 123 121

ABM_ 128 llT 117.5 116

M-I

IvL2

M-3

M-4

M-5

lVi-8

M-7

Iv/-8

M-9

M-IO

M-11

M-12

109.5 110.5 106

109 110.5 105 101

BPF [ 2BPF I 3BPF ] 4BPF

110.5 109 104.5 102

116.5 109 103 100.5

Gulfetreamfmmlage

114

122.5 123

131.5 134.5 120 119 132 124.5

137.5 135 131 129 137.5 134.5

139.5 135 131.5 128 139.5 135.5

141.5 137 129.5 116 142 137

140 132 127 119 140.5 132

128 117.5 111 126.5 114.5

134.5 121.5 119 I17 135 123.5

Gulfetreamboom

I18 112.5 106.5 106 117.5 112.5

140.5 137 132 126 140 137

128.5 130.5 123 121.5 130 131

125.5 117.5 117.5 116.8 124 117.5

Le_rJet

116 108.5 106 106.5

116.5 107.5 104 107

111 105 100

110 103.5 lOO

121 120

131 129

132 128

130 118,5

127.5 119

115.5 108.5

121 118

106

132

124

118.5

106.5

125

123.5

115.5
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TABLE V[l.--Continued.

(b) Cue

Microphone Sound pressure level, dB

Position

,B I

151

1C ID

Run

148 147

Tone order b

B_12BPFI3_PFI'_PFI"'FI2B_I3B'_I'_PF
GulfJtresm fuselage

M-123

M-193 126.5

M-243 138.5

M.273 144.5

M-303 146.5

M-323 147

M-353 143

M-403 139

M-463 135.5

127

132.5 128 123 138 132 128 124

141 138 135.5 144.5 140.5 138 136

143.5 140 135 146.5 143.5 139.5 134.5

142.5 136 131 146.5 142.5 136 131

138 136.5 130,5 i43 138 126 123

130 117.5 124.5 138.5 129 116 125

127.5 118.5 118 135.5 125.5 119 114

ABMI 110.5 112

ABM2 139.5 136.5

ABM4 131 133.5

ABM5 128 128

BPF i 2BPF I 3BPF J 4BPF

M-I

M-2

M-3

M-4

M-5

M-6

M-7

M-8

M-9

M-IO

M-I!

M-12

bBlade passage frequency (BPF).

Gulhtresmboom

109 104.5 112.5 114 107 104

132 126 139.5 136 132.5 126

115 113.5 131.5 132 112.5 111.5

121 118.5 127 128 120.5 120

Learjet

126

138 133 127 124.5

144.5 142 137.5 135.5

146.5 144 138.5 135

146.5 142.5 134.5 128.5

142 137.5 127 115

139.5 119.5 125 120.5

134.5 126 116 123.5

110.5 106 108 107.5

140.5 137 131.5 124.5

132.5 136 125.5 112

130 126 116 114.5

107

106.5

113
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TABLE VII.--Continued.

(b) Continued.

Microphone Sound pressure level, dB

Position

M-123

M-193

M-243

M-273

M-303

M-323

M-353

M-403

M-463

IE IF

Run

146 145 328

Tone order b

BPF I 2BPF [ 3BPF [ 4BPF ] BPF I 2BPF I 3BPF I 4BPF I BPF ] 2BPF [ 3BPF I 4BPF

Gulfstream fuselage

125

137.5 132.5

144.5 142.5

146.5 144

146.5 142.5

142 137.5

139.5 122

134 126

ABM1 II0 II0

ABI_ "140.5 137

ABM4 132.5 135

ABM5 129 126.5

1

M-2

M-3

M-4

M-5 112

M-6 112

M-7

M-8

M-9

M-10

M-11 116

M-12

bBlade passage frequency (BPF).

CFaulty data.

125.5 (c)

127 123 138 132.5 127.5 123.5 137 131.5 126.5 123.5

136.5 134.5 144.5 142 138 134.5 145 141 137.5 135

138 134 146 143 139 134 146.5 143 137.6 133.5

135 128.5 146 142 135 130 147 142 135 126

126 113.5 142 137.5 125.S 120.5 143 137 130 113

123.5 I17 138 131 114.5 126 139 127.5 121.5 122

119 121 134.5 126.5 117 117 136.5 124.5 122

Gulfstream boom

109 106.6 110.5 III II0 106.5 114.5 I07 II0 102.5

130.5 124 140 137.5 133 127 139 134 130.5 122

124 116.5 132 134.5 118 111 130 135.5 124.5 118

116 114 127.5 127.5 119 118 129.5 121.5 114 115.5

Learjet

116 111.5

116,5 111

122

121.5
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TABLE VII.--Continued.

(b) Continued.

Microphone Sound pre.ure level, dB

Position

IG 2B

Run

144 327 169

• Tone -order b

• Gulfstresm fuselage

M-123

M-193 125 (c) 125.5

M-343 138 132.5 128 123.5 137 132.5 127 123.5 137.5

M-273 144.5 142,5 137.5 135 145 141 137.5 134.5 144,5

M-303 146 143.5 138.5 134 146.5 143.5 138 133.5 146.5

M-323. 146 142 135 128.5 147 142 136 125 146

M_353 141.5 137 126 113.5 143 137 130.5 117.5 142

M-403 ; 139 126.5 123.5 120 134.5 130 127.5 119 139.5

M-463 134 126 117.5 121 136.5 124.5 123.5 134.5

Gulfstream boom

A_MI 111 110 109 107.5 116 110 110 99 108.5

AB}v/2 140 136.5 132 124.5 139 134 131 120 139.5

A.BM4 132 134.5 122 115 129.5 135.5 128 117.5 132

A_1_5 128 127 119.5 113.5 130 122 116.5 116.5 129.5

Lea-jet

M-I

M-2

M-3

M-4

M-5

M-6

M-7

M-8

M-9

M-10

M-II

M-12

bBlade pMsq_e frequency (BPF).

CF_ulty d_,.

130.5

140

141.5

140.5

135.5

122

125

107.5

135

133

124.5

126.5 123

137.5 134.5

139 134

134.5 129

126.5 117.5

123.5 118

119 121

107.5

131

123.5

116.5

I07

124

114.5

105.5

106.5
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TABLE VlI.--Continued.

(b) Continued.

Microphone Sound pressure level, dB

Position

2C

168

BPF [ 2BPF ] 3BPF [ 4BPF

M-123

M-193 125

M-243 137 130.5 126 122.5

M-273 144.5 140.5 137.5 134.5

M-303 146.5 143 139 133_5

M-323 146.5 141.5 134.5 127

IV1-353 143.5 136.5 129.5

1_-403 138 129.S 133 122.5

M-463 134.5 134.5 115.5 123

ABlVll 114.5 101.5 109 105.5

ABM2 139.5 134.5 130.5 123

ABM4 130 136.5 126 117.5

ABM5 129 121.5 114 114

M-I

M-2

M-3

M-4

M-5

M-6

M-7

M-8

M-9

M-10

M-I1

M.12

bBlade passage frequency (BPF).

eFaulty data.

Gulfstream fuselage

2D

Run

326 167

Tone order b

I 2BPFI 3BPFI 4BeFI BPFI 2BPFI 3BPFI
.5

(c) 124.5

137 131.5 126 123 137.5 _t3_.5 127 123

145 141 137.5 135 144.5 140 137,5 134.5

146 142.5 137.5 133.5 146 141.5 138.5 133.5

147 142 134 137,5 146 140.5 134.5 129.5

143 137 129 113 142 135.5 126.5 118

139.5 126.5 123 123 139.5 123 124 121

137 123.5 115.5 122 134.5 125 119 121

Gulfstreamboom

112 100 109.5 104 108.5 108 10T 105.5

139.5 135 130.5 124 139.5 135 131 124

130.8 134.5 125 117.5 132 133.5 122.5

130.5 123 117 116 129 114 116 114.5

Las_jet

108 101.5 100 98.5

112 106.5 104.5

113 108 106 103 107

112 114.5 110 106.5 106.5

112 114.5 110 106.5 105

120 110 111

118 115.6 112

110

78



TABLE VII.--Continued.

(b) Continued.

Microphone Sound pressure level, dB

Position

2D 2E

Run

325 158

Tone order b

.PF12.PF13.PFI_BPFIBPFI2BPFI3_PFI..PF
Gulfstream fuselage

166

BPF [ 2BPF J 3BPF [ 4BPF

M-123

M-193 (¢) 124.5 124

M-243 137 132 126.5 123 138 132.5 127.5 124 137.5 130.5 126.5 123

M-273 145 141 137.5 134.5 145 142.5 137.5 136.5 144.5 140 137 134.5

M-303 146.5 143 137.5 133 146.5 144 138.5 135 146.5 141.5 138.5 133.5

M-323 147 142 134.5 127 146.5 142.5 135 129.5 146.5 140.5 134 127.5

M-353 143 137.5 130 112.5 142.5 137.5 127 116 142 135.5 126.5 114.5

M-403 135.5 127.5 123.5 120 139.5 127.5 124.5 123.5 139.5 117 123.5 119

M-463 136 125 122 134 127 118.5 123.5 135 124.5 115.5 124

Gulfstream boom

ABM1 114.5 105 109.5 104 107.5 107.5 109 106.5 111 103 108 106.5

ABM2 139.5 134.5 131 122 140 137.5 132 126 140 135 131 124

ABM4 I29 135 125 116 131.5 135 123.5 115 132 134 124 111.5

ABM5 129.5 123 117.5 113 129 126 118 115,5 129.5 122,5 I16 113.5

Leafier

M-I

M-2 105.5

M-3

M-4

M-5 117 111

M-6 107

M-7 122 119 114 110.5 106.5

M-8 121.5 119.5 113 111 105

M-9

M-10

M-11 123.5 123.5

M-12 122 123 115.5 113.5

bBlade passage h'equency (BPF).

eFaulty data.
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TABLE VII.--Continued

(b) Continued.

Microphone Sound pressure level, dB

Position

2E 2F

Run

M-123

M-193

M-243

M-273

M-303

1V[-323

M-353

M-403

M-463

ABMI

A.BM2

ABM4

ABMS

17o 324 157

Tone order b

BPF [ 2BPF I 3BPF I 4BPF [ BPF [ 2BPF I 3BPF I 4BPF ] BPF I 2BPF [ 3BPF I 4BPF

Gulfstream fuselage

124.5 (c) 125

137 130.5 127 121.5 137 132 126 123 137.5 132.5 127 124

144 140 137 134 145 141 137.5 134.5 145 142 137.5 136

145.5 141.5 138 132 146.5 143 137.5 133.5 146 144 138.5 135

145 140.8 134 126.5 147 142 135 126 146 142.5 134.5 130

141 135 126 114 143 137 130.5 116 142 137 126 117

138.5 124 121 120 133 128 126.5 118.5 139.5 127,5 123 123

133.5 125.5 118.5 119 135.5 124.5 123 133.5 127 118.5 121.5

Gulfstreamboom

111 107.5 107.5 106.5 115 106 110 103 106.5 107 110 107

139 135.5 131 124 139 134 131 122 140 137 132 126,5

132 133.5 122.5 110 129 135 126 116.5 132.5 135.5 124.5 113.5

128.8 124 113.5 111 130 133 119.5 116.5 128.5 127 115.S 112.5

Le_jet

M-1 106.5

M-2 102.5

M-3

M-4

M-5 107.5

M-6 109

M-7 107 104.5

M-8 107.5

M-9

M-IO

M-11 113

M-12

bBlade passage frequency (BPF).

CFauity data.

120 117 113 107

122.5 119.5 116 107

125 117.5 110.5 108 104.5

124 117.5 109 106 102.5

126 123

124 123 115.5
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TABLE VII.--Continued.

(b) Continued.

Microphone Sound pressure level, dB

Position

BPF

2F [ 3B

Run

165 323 278

I 2BPF I 3BPF I 4BPF

NI-123

M-193 124.5

M-243 137 131 126.5

M-273 144.5 140.5 137.5

M-303 146 142.5 139

M-323 146 142 134

M-353 142 136.5 128

M-403 138 127.5 123.5

M-463 134.5 124 117

ABM1 112.5 101 109.5

ABM2 139.5 135 131

ABM4 130.5 135.5 124

ABM5 129 122 116.5

M-1

M-2

M-3

M-4

M-5

M-6 107

M-7 106.5

M-8 105.5

M-9

M-10

M-II

M-12

bBlade passage frequency (BPF).

CFaulty data.

Tone order b

BPF I 2BPF I 3BPF [ 4BPF

Gulfstream fuselage

BPF [ 2BPP I 3BPF [ 4BPF

(c) 126

121.5 137 132 126 122.5 138 131 125.5 121.5

133.5 144.5 140.5 137 133.5 145 140.5 137 135

132.5 146.5 143 137.5 133 146.5 141.5 138 133.5

126.5 147 142 135 124.5 146 141 134.5 130

110 143 137 130 117 142 136 124.5 121

121.5 134 130 127.5 117.5 139.5 129 125

122.5 137 124.5 123 134 127.5

Gulfstreamboom

105.5 115.5 108.5 110 100 110 109.5 109 104.5

122.5 139 134 130 120.5 140.5 136 132.5 129

116 130 135.5 127 117.5 133 132.5 119.5

112.5 130 122.5 118 115.5 128.5 126

Learjet

122.5

125.5

118 109.5

117 109.5

102

I01

124

124 115.5
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TABLE Vrl.--Continued.

(b) Continued.

Microphone Sound pressure level, dB

3C

277 276

Tone order b

BPF ] 2'BPF [ 3BPF I 4BPF [ BPF ] 2BPF [ 3BPF [ ,4BPF

Gulfstream fuselage

}v_-123

IVf-193

1VI-243 138 130 126 122.5

M-273 145 140 137.5 134.5

IVL303 146.5 141.5 138.5 134.5

1_-323 146 140.5 135 131

1V[-353 142 134.5 125.5 121

1V1-403 139 126 123.5 124.5

_VL463 134 127.5

ABM1 109.5 108 110 107

ABM2 141 135.5 133 128

ABM4 133.5 133 123.6

ABM5 128.5 124.5 119

]V[-1 103.5

M-2

M-3

)7I-4

]VI-5 104

1_-6 104.5 103

M-7 111.5 110

M.8 111 110

M-9

M-10

M-11 116.5

M-12

bBlade passage frequency (BPF).

Position

3D 3E

Run

275

BPF [ 2BPF I 3BPF [ 4BPF

127 127.5

138 130.5 126.5 122.5 138 131 126 122

145,5 141 137.5 134.5 145.5 141 137 133

146.5 142 138.5 134.5 147 142 138.5 134

146.5 141 135 130.5 147 141 135 131

142.5 135 125.5 143 136.5 126 121.5

139.5 126.5 124 125 140 127.5 121 125

134.5 126.5 134.5 126

Gulfstreamboom

110.5 109 109.5 107 112 109.5 109 104.5

140.5 135.5 132.5 127.5 140 135.5 131.5 127.5

133 133 123 132.5 132 118

128.5 125.5 119 128 126

Lesljet

114.5 112.5 109 105 119.5

115 112,5 108.5

116.5 113,5 110 108.5

121 117.5 111 109

121.5 118.5 112.5 108

124.5

122 121 117

119

121.5

120.5

120.5

127

125.5

115

114

118

118.6

118

122

108.5 107.5

108.5

110 106.5

109.5 105.5

109 107

107

82



TABLE VH.--Continued.

(b) Continued.

Microphone Sound pressure level, dB

Position

3F 4B 4C

Run

274 273 272

Tone order b

BPF [ 2BPF [ 3BPF [ 4BPF ] BPF [ 2BPF [ 3BPF [ 4BPF

Gulfstream fuselage

BPF I 2BPF I 3BPF [ 4BPF

M-123

M-193 127.5 127 127

M-243 138.5 131 126.5 122 138 130 125 123.5 138

M-273 146 141 136.5 132 145.5 140 136.5 134.5 145.5

M-303 147 142.5 138 133.5 146.5 141.5 139 134.5 146.5

M-323 147.5 142 134.5 130 146.5 140.5 134.5 131.5 146

M-353 143.5 137 126 120.5 142.5 135 125.5 121.5 143

M-403 140.5 125 124 122 139.5 127.5 123 125 139.5

M-463 135 127.5 135 126.5 135

Gulfstream boom

ABM1 111.5 110 108 103.5 111 109 109.5 105.5 111.5

ABM2 140 135.5 131 127 139.5 135 132.5 127.5 140

ABIV/4 132 132 I17.5 133 131.5 120 133

ABM5 128.5 126,5 128.5 126 128.5

Leaxjet

M-1 119 115 107.5 105.5 109.5 106 109.5

M-2

M-3

M-4

M-5 118 112.5 107

M-6 121 115 108 107

M-7 120 106.5 112,5 109

M-8 119.5 106.5 113 109 106

M-9

M-10

M-II

M-12

bBlade passage frequency (BPF).

131 126 122

140 135 133

142 139 135

140.5 135 131

135.5 125 121.5

127 125

126.5

109.5 109 105

135.5 131.5 128

131.5 120

126.5

108.5 107

114 112 107.5

114 112 107.5
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TABLE VII.--Continued.

(b) Continued.

Microphone Sound pressure level, dB

Position

4D

Run

M-123

M-193

M-243

M-273

M-303

M-323

M-353

M-403

M-463

ABMI

ABM2

ABM4

ABM5

257 271 282

137.5 130 126.5 123

145 140.5 137.5 135

147 142 139 134,5

146.5 141 135 130

142.5 136 126.5

139.5 124.5

134.5 126 125

109.5 107 109 I07

140 135.5 131.5 125

132 132.$ 123.5

130 124.5 121 118.5

M.1 107 102

M-2 106.5 102.5 97

M-3

M-4

M-5

M-6

M-7 109 99.5 99

M-8 109

M-9

M.IO

M-If

M-12

bBlade passage frequency (BPF).

Tone order b

BPF I ,BPF ] 3BPF ] 4BPF

Gulfstream fuselage

BPFI2BP I B'FI4B F

128.5

138 130.5 126.5 123.5 138 130.5 126 122

145.5 140 136 133 145 140.5 137.5 133

146.5 141.5 139 134.5 146.5 142 138.5 134

146.5 140.5 134.5 131.5 146.5 140.5 135 130

143 135.5 125.5 122.5 142.5 135.5 126

139 127.5 126 140 125.5 124 123

135 126.5 134 127

Gtdfstreamboom

111.5 110.5 108.5 104.5 109 109 109.S 106.5

139.5 134.5 131.5 128.5 140.5 135 132 127

132.5 131.5 132.5 132.5 121

128.5 126 128.5 124 118.5

Learjet

112.5 107 106 110 105.5 105.5

112.5 103.5 113

112.5 103 112.5

104.5
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TABLE VlI.--Continued.

(b) Continued.

Microphone Sound pressure level, dB

Position

4E

Run

256 270 281

Tone order b

Gult'stream fuselage

M-123

M-193

M-243 137.5 130.5 126.5

IV[-273 145 141 138

M-303 147 142 139.5

M-323 147 142 135.5

M-353 142.5 136,5 127.5

/V/-403 139 123.5 121

M-463 135,5 125

ABMI 110 107 109

ABM2 140 135 131.5

ABM4 131.5 133 123.5

ABM5 130.5 124 118

M-1 106.5

M-2 106

M-3

M-4

M-5

M-6

M-7 112 104

M-8 111.5 105.5

M-9

M.IO

M.11

1

M.12

bBlade passage frequency (BPF).

122.5

135.5

134.5

129

124.5

124.5

106.5

125

127.5 127

138 131 127 123.5 138 130 125.5 122.5

145 140 136 134.5 145 140.5 137.5 133.5

146,5 141.5 139 134.5 146.5 141.5 139 134.5

146.5 141 136 132 146.5 141 134.5 131

143 135 125.5 122.5 142.5 135.5 125 122

139 127.5 126 139.5 127.5 125

135 126 134.5 127

Gulfstreamboom

111.5 110.5 108.5 I05 110.5 109.5 109.5 104.5

139.5 135 132 128.5 140 135 132.5 128

132.5 131 117.5 133 132 120

128.5 126.5 128.5 125

Learjet

108 108.5 103

I00

I00

118 111 105.5 115.5 109 106.5

118 112 115.5 109.5 107,5
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TABLE VII.--Continued.

(b) Continued.

Microphone Sound pressure level, dB

Position

BPF

4F

Run

255 280

[ 2BPF [ 3BPF ] 4BPF

M-123

M-193 126.5

M-243 137.5 130.5 126 122

M-273 145 141 138 135

M-303 147 142.5 139.5 134

M-323 147 142 134.5 129.5

1V[-353 142.5 136 127.5

M-403 138.5 124.5 125

M-463 135.5 124.5 115.5

ABIV[I 110.5 106 110 108.S

AB]Vf_2 140 135 133 126.5

ABIV{4 131.5 134.5 123

AB_5 130 122.5 118

]Vl-I 116 106.5

M-2 115.5 105.5

M-3

M-4

M-5

M-6

M-7 117 109

M-8 117 109.5

M-9

M-10

M-II

M.12

bBlade passage frequency (BPF),

Tone order b

BPF I 2BPF [ 3BPF [ 4BPF I BPF

Gulfstream fuselage

104 100.5

103 100

4G

254

[ 2BPF I 3BPF ] 4BPF

128 126.5

138 130.6 137.5 123.5 137.5 130 126 122

145.5 140.5 137 133 145 141 138 136

147 141.5 139 134 147 142 139.5 134.5

147 141 135 131 147 141.5 135 129.5

143 136 127 121 142.5 136 127,5

140 126 125 124 139.5 122.5 120.5 125

134.5 125.5 135.5 134.5 124.5

Gulfstreamboom

109 108 109 106 109 105.5 108 107

139.5 135 132 128 139.5 136.5 131.5 126.5

132 131,5 131 132 133.5 123.5

129 125 117 117 130 123 120 116

Learjet

122 115 108 107.5 105.5

104.5

116 107.5 100

116 107.5 100.5
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TABLE VII.--Continued,

(b) Continued.

Microphone Sound pressure level, dB

Position

4G 5B 5C

Run

279 156 155

12BPFI I

M-123

M-193 128

M-243 138

M-273 145.5

M-303 147

M-323 146.5

M-353 143

M-403 140

M-463 134.5

131 127 123

141 137.5 134.5

142 138.5 134

141 135 130

135.5 126

127.5 121 125

127

109.5 109.5 105

135.5 132 127.5

132 119.5

126

ABMI 110.5

ABM2 139.5

ABM4 132

ABM5 129

M-I 111

M-2

M-3

M-4

M-5

M-6

M-7 106

M-8 106.5

M-9

M-IO

M-It

M-12

bBlade passage frequency (BPF).

Tone order

Guffstream fuselage

BPF ] 2BPF [ 3BPF I 4BPF

124.5 125.5

138 132.5 127 123.5 138 132.5 127 123

145 142 137.5 136 145 142 137.5 136

146.5 144 138.5 134.5 146 144 138 135

146,5 142,5 135 129.5 146 142.5 135 130

142 137.5 126.5 116 142 137 126.5 117

140 125,5 124 121 139 128.5 123.5 124

134 126,5 119 122.5 133.5 127 120 122.5

Gulfstreamboom

108 108 109 107 107 107 110.5 106.5

104.5 137 131.5 126 140.5 137.5 132.5 125.5

132 135 123 112.5 132.5 135.5 125 114

129 126 117 113.5 129 126.5 116.5 112

Lesrjet

103.5

108
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TABLE VII.--Continued.

(b) Continued.

1_crophone Sound pressure level, dB

Position

5D

M-123

M-193

M-243

M-273

_-3o3

]V[-323

M-353

M-403

M-463

ABM1

ABM2

ABM4

ABM5

M-1

M.2

M-3

M-4

M.5

M.6

M-7

M-S

M.9

M-10

M-11

M-13

BPF

Run

154

Tone

331

order_

Gulfstream fuselage

125.5 (c)

138 132.5 128 123.5 137 132 127 123.5

145 142 138.5 136 145 141 137.5 135

146.5 144 139 134.5 146.5 143.5 137.5 133.5

146.5 142.5 135.5 130.5 147 142 135,5 125.5

142.5 138 126,5 119 143.5 137 130.5 116

139 130 120 125 137 130 124 120.5

134.5 127.5 119 120 136.5 124.5 123

Gulfstream boom

108 110 110.5 106 116 110 " 109.5 100

140 137 133.5 126.5 139 134 131 121.5

132 134.5 119.5 111.5 129 135.5 127 117.5

128.5 128 119 115 129.5 121.5 116 114

Le_u_et

105,5

106

115

114 107.5

120 115.5 111.5

120.5 115 112 110.5

113

123 117.5 113 109.5

123,5 118 113

127,5 123 119

128 123 116 114

bBlade passage frequency (BPF).

CFaulty data.
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TABLE VII.--Continued.

(b) Continued.

Microphone Position

5E

BPF

Run

153 330

Tone order b

Gulfstream fuselage

332

IB, FI I I4B F

M-123

M-193 126 (c) (c)

M-243 138.5 133 128 124 137 132 126.5 123.5 137 132 127 123

M-273 145.5 142.5 138.5 136 145 141 137.5 135 145 141 137.5 134.5

M-303 147 144 139 135 146.5 142.5 137.5 133 146.5 143 138 133.5

M-323 147 142.5 135,5 130.5 147 142 134.5 126 147 142 135 126

M-353 143 138 127.5 118 143 137 130 112 143 137 130 113.5

M-403 139.5 129.5 123 125 138.5 127.5 123 122.5 138 129 123.5 121

M-463 135 127.5 114.5 122.5 137 124.5 122 137 125 123

Gulfstream boom

ABM1 109.5 110 110 106.5 114 106 109.5 103 114.5 107.5 110 101

ABM2 139.5 136.5 132 126 139 134 131 121.5 139 134 131 121.5

ABM4 131.5 134.5 120 116.5 130 135.5 124.5 117 130 135.5 125 117.5

ABM5 128.5 128.5 120 115.5 130 122 116.5 114.5 130 122 117 114.5

Lsarjet

114.5 110.5 II0

112 107.5 106 109

122 118 114.5 109.5 116 112.5 109.5

121.5 117 114.5 116.5 112

111

106.5

116.5 114 108 117.5 113.5 110.5

117 115.5 110 118 113.5 110

124.5 121 124.5 117.5

125.5 120.5 120 118 113.5

M-I

M-2

M-3

M-4

M-5

M-4

M-7

M-8

M-9

M-10

M-II

M-12

108.5 105

109.5 109

113.5

bBlade passage frequency (BPF).

cFaulty data.

109
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TABLE VII.--Continued.

(b) Continued.

Microphon

e

Sound pressure level, dB

Position

5F

BPF

Run

152 ] 329

Tone order b

Gulfstream fuselage

4BPF

M-123

M-103 125 (c)

i_-243 137.5 132.5 126 134 137 132 126 122.5

M-273 144 141 137 136 145 141 137.5 134.5

M-303 146 143 137.5 134.5 146.5 142.5 137.5 133

M-323 146 142 134.5 128 147 142 134 126

M-353 141.5 137 126 113 143 137 129.5 III

M-403 139 124 124 118 139.5 123 122 121.5

I_-463 134 I26 120 121.5 137 124.5 113.5 121

Gulfstream boom

ABMI 110.5 105.5 108.5 107 112 104 110 103.5

ABM2 141 138 131 125.5 139 134 130 123

ABM4 133 136 126 115 130 135 123.5 117.5

ABM5 129.5 125.5 118 113.5 130 121.5 117 114

Learjet

M-I

M-2

M-3

M-4

M-5

M-6

M-7

M-8

M-9

M-10

M-It

M-12

106.5

105

115.5

112.5 106

122 116

121 112.5

110.5

112.5

115

116.6

125

124.5

111

111.5

115.5

bBlade passage frequency (BPF).

eFaulty data.
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TABLE VIl.--Continued.

(b) Continued.

Microphone Sound pressure level, dB

Position

BPF

6B 6C 6D

Run

269 268 267

[ 2BPF ] 3BPF ] 4BPF

M-123

M-193 128

M-243 138 131 126.5 123

M-273 145 140 136.5 134.5

M-303 147 142.5 138.5 134

M-323 147 142 135 130.5

M-353 143 136.5 126.5

M-403 140.5 123 124.5

M-463 135.5 127.5

ABMI 110.5 111.5 107.5 105.5

ABM2 139.5 134.5 130.5 126.5

ABM4 131.6 131.5

ABM5 128.5 125.5

M-I

M-2

M-3

M-4

M-5 105

M-6 102

M-7

M-8

M-9 106.5

M-10 108

M-II

M-12

bBlade passage frequency (BPF).

Tone order b

Gulfstream fuselage

BPF ] 2BPF [ 3BPF I 4BPF

127.5 128

138 130.5 127 123 138 130.5 127 123.5

144.5 139.5 136.5 134 144.5 139 137.5 136

146.5 141.5 139 135 146.5 141.5 139 134.5

146.5 140.5 135.5 131.5 146.5 141 135.5 132

142.5 135.5 126 122 143 135.5 125.5 132

139.5 126 123.5 123.5 139.5 127.5 122 124

135 126 136 127.5

Gulfstreamboom

111.5 110 107.5 105 113 111.5 107.5 104.5

139.6 134.5 131.5 127 139.5 135 131.5 127.5

132.5 132 119.5 132 131.5 117.5

129 125.5 117.5 128 126.5 117.5

Learjet

105

104

107

110 UO

111.5 110.5

115

109

109.5

107

113.5 110 108.5

112.5 108.5

115 112 108

114 111 107

116 III 108

116.5 113 109.5

120

121.5

108
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TABLE VII.--Continued.

(b) Continued.

Microphone Sound pressure level, dB

Position

BPF

6E 6F 7B

Run

266 265 263

12. F13BPFI,BPF

M-123

M-193 128

M-243 138.5 131 126 122

M-273 145 140.5 137 135.5

M-303 147 142.5 138 133.5

M-323 147 141.5 134.5 130

M-353 143 136.5 126

M-403 140 121.5

M-463 136.5 126.5 126

ABel1 110.5 109.5 107 106.5

ABM2 140 135.5 130 125

ABM4 132 132.5 120

ABI_5 131 124.5 I17 117.5

M-1

M-2

M-3 116 113

]Vl-4 115.5 112.5

M-5 120 116

M-6 116,5 110.5

M-7

M-8

]_4-9 111.5 114

M-IO 113.5 114.5

M-11 121,5 118

IV[-12 122

bBlade passage frequency (BPF).

Tone order b

Gtdfst_ fuselage

,m

109.5

107

111.5

107.5 106

127.5 127.5

137.5 130 126.5 124 138 130 126.5 124

144.5 139 137.5 136 144 139.5 137.5 134.5

146 141 139 135.5 145.5 141 139 135

146 141 135.5 132.5 145.5 140 136 130

141.5 135 124.5 124.5 141.5 135 125 123.5

138 126 123.5 137.5 127 123.5

135 125.5 134.5 126

Gul_treamboom

US.5 111 106.5 114.5 111.5 105 103.5

139.5 135 131.5 129 139 134.5 132.5 128

132 128.5 123.5 131 128 121 117

127.5 126 121 119.5 126.5 125 120 119.5

Learjet

109.5

110

106.5

111.5 108.5

111.5 108.5

114 110.5

111.5 108.5

105

107.5

113

113.5

117.5

118

109 105

109.5
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TABLE VI1.--Continued.

(b) Continued.

Microphone Sound pressure level, dB

Position

7C 7D 7E

Run

262 261 260

Tone order b

Gulfstream fuselage

M-123

M-193 128

M-243 137.5 131 127 123

M-273 144 140.5 137.5 133

M-303 145.5 141.5 139 133.5

M-323 145 141 135.5 130

M-353 141.5 136 124 123

M-403 137.5 128 123.5

M-463 134.5 126.5

ABMI 113 112 105.5 104

ABM2 138.5 135 132.5 126.5

ABM4 131 130.5 119

ABM5 126.5 126 117.5 119

M-1

M-2

M-3 112

M-4 111 106.5

M-5

M-6

M-7

M-8

M-9 118 111

M-10 119 112

M-11

M-12

bBlade passage frequency (BPF).

BPF ] 2BPF [ 3BPF ] 4BPF

127 126.5

137.5 131 127.5 123.5 137.5 131.5 127 122

144.5 140.5 137 134.5 145 140 137.5 133

146 141.5 139 134 146 142 139 133.5

145.5 140.5 135 130 146 141 135 129

141.5 135 125 122.5 141.5 135.5 125.5

139 127.5 120 123 139.5 127 122.5 120

134 126.5 134 125.5

Gulfstreamboom

112.5 109.5 107.5 105.5 112 110.5 107.5 105.5

138.5 135 132 126 139 135 132.5 124.5

131.5 131.5 118 131.5 132.5

127.5 126 118.5 127.5 126.5 117.5

Learjet

115 113 109 121.5 114.5 113

114.5 112 108.5 120.5 114 113 108.5

107 118 113.5 II0 107.5 123 115 109.5

108.5 118 114.5 II0 107.5 123.5 115.5 III

106

93



TABLE VII.--Continued.

(b) Concluded.

Microphone Sound pressure level, dB

Position

7E 7F 7(3

Run

264 259 258

Tone order b

BPFI2BPFI3BPFI4BPFIBPFI_BPFI3BPFI_BPF
Gulfstream fuselage

M-123

1V[-193 128

X4-243 138.5 131.5 126,5 121.5

M-273 144.5 140.5 137 ]34

M-303 146 141.5 137 131

M-323 145 140.5 133.5 127.5

M-353 141 135 125.5 120

M-403 140 125 120.5

M-463 134 127

ABM1 114 112.5 104.5

ABM2 138 133 130 124

ABM4 130 132

ABM5 126.5 124.5

M-I

M-2

M-3 119 112

M-4 118 111

M-5

M-6

M-7

M-8

M-9 121 113

M-IO 121 113.5

M-11

M-12

bBlade passage frequency (BPF).

BPFI_BP_I3BP_I4BPF

127 127

138 131 127.5 123.5 137 131.5 127 123

145.5 140.5 136.5 134.5 144.5 141 136.5 132.5

146.5 142.5 139 133.5 145 142.5 139 134

146 141 135 129.5 145 141.5 134.5 130

142 136 127 141 136 125 123.5

139.5 121 136.5 129.5

134.5 125 133.5 126.5

Gulfstreamboom

111 110.5 107 106.5 113.5 113 105 104

139 135 131 124.5 138.5 136 132 126

131 132.5 120 131 130.5 119.5

129 125 126.5 126 120 119,5

Learjet

117 110 105.5

117 109.5 106.5

114.5

115.5

104

94



TABLE VII.--Continued.

(c) Case3

Microphone Sound pressure level, dB

Position

1B I

176

IC ID

Run

175 174

Tone order b

BPF

Gulfstremm fuselage

M-123 114.5 113.5 114

M-193 121.5 122.5 121.5

M-243 127 121,5 113 109 127.5 121 113 108.5 127.5 121 113 109.5

Mo273 135.5 128 122 117.5 136 128.5 122 117.5 135.5 128.5 121.5 117.5

M-303 136 131 125.5 119 136 131 126 119 135.5 131 125.5 119

M-323 139.5 132.5 125.5 114 139.5 132.5 125.5 115 139.5 132.5 125.5 115.5

M-353 136.5 128 117.5 107.5 136.5 128.5 117 136.5 128 117 107.5

M-403 118 119.5 115 119 119.5 114.5 118.5 119.5 114.5

M-463 132 110 114 132 110.5 114 131.5 109.5 113

Gulfstream boom

ABMI 113 105 98 97.5 112.5 104.5 97.5 96.5 112.5 105 98 97

ABM2 136.5 130.5 126 120.5 130.5 130 126 120 136.5 130.5 126 120.5

ABM4 125 120.5 112.5 110 125 120 112 110 125 120.5 112 110

ABM5 119.5 115.5 114.5 114.5 120 115 114.5 114.5 I19.5 115 114 114

Lear jet

M-I

M-2

M-3

M-4

M-5

M-6

M-7

M-8

M-9

M-IO

M-11

M-12

bBlade passage frequency (BPF).

BPF [ 2BPF I 3BPF I 4BPF

104

104

106

106

104

103.5 100.5

109

II0

95



TABLE VII.--Continued.

(c) Continued.

Microphone

1E

,,.

173

I,B,FI, PFI,B'F

M-123 114.5

M-193 122.5

M-243 127 121

M-273 135.5 128.5

M-303 135.5 131

M-323 139.5 133

M-353 136.5 128.5

M-403 119.5 119.5

I_-463 131.5 1 I0

Sound pressure level, dB

ABM1 112.5 105

ABM2 136.5 130.5

ABM4 125 120.5

ABM5 119.5 115.5

M-I

M-2

M-3

M-4

M-5 109.5

M-6 110 102.5

M-7

M-8

M-9

M-10

M-1I 112

M-12 113.5

bBlade passage frequency (BPF).

cFaulty data.

Position

1F

Run

172

Tone order b

Gulfstream fuselage

113.5

121.5

113 110 127.5 121

122.5 117.5 135.5 129

125.5 118.5 135.5 131.5

125.5 115 139.5 133

118 136.5 128

114.5 119.5 119.5

113.5 131.5 110.5

Gulfstream boom

97.5 97.5 113 105

126 120.5 136.5 130

112 110 125 120.5

114.5 114.5 119.5 116

Learjet

123 109.5

123 118.5

126 119.5

125.5 115.5

117 106.5

114.5

113.5

BPF

334

2BPF 3BPF [ 4BPF

(c)

127 119.5 113 108

136.5 129 123.5 118

135.5 130.5 127.5 120

140.5 132 126.5 117.5

138 129.5 119

126 114.5 113 110.5

131.5 115.5 114.5

97.5 97 113 105 99 96.5

126 120 136.5 130 127 122.5

111.5 110 125 120 110.5

114.5 114.5 122 115 115 113

103.5

102

120

120.5

109.5

109

105

122

122.5 110

96



TABLE VII.--Continued.

(c) Continued.

Microphone Sound pressure level,dB

Position

1G 2B

Run

171 333 186

Tone orderb

Galfstream fuselage

M-123 113.5 114

M-193 122 (c) 122,5

M-243 127.5 120 112.5 127 120 111 127 122 112.5 109.5

M-273 136 127.5 122.5 117 135,5 126.5 121.5 I16 135.5 129 122 119

M-303 136 130 125,5 118,5 135.5 129.5 124.5 117,5 136 132 126 120

M-323 139.5 131.5 125.5 114.5 139 131.5 125.5 113.5 139,5 133 125 114.5

M-353 136.5 127 117 137 127 116 136.5 129 117 108

M-403 122 117 113 120.5 118.5 110.5 109.5 116.5 120 113

M-463 131 110.5 114 132 111 114.5 131.5 112.5

Gulfstreamboom

ABM1 114.5 106.5 100 96.5 113 104.5 I00 97 112.5 I05 95 g7

ABM2 137 130.5 127.5 122.5 137 130 127 123 136 130 125 120.5

ABM4 126 121 110 111.5 125 120.5 114 124 120.5 111 109.5

ABM5 120.5 115.5 114 114 121 114.5 115 114.5 118.5 116 113 114

Leaxjet

M-I

M-2

M-3

M-4

M-5

M-6

M-7

M-8

M-9

M-10

M-11

M-12

bBlade passa4_e frequency (BPF).

CFaulty data.

111.5

111

98.5

98.5

115

114

97



TABLE VII.--Continued.

(c) Continued.

Microphone Sound pressure level, dB

Position

]V[-123

M-193

M-243

M-273

M-303

M-323

M-353

M-403

M-463

ABM1 113.5 105.5

ABM2 136 130.5

AB]V[4 124.6 121

AB_ft5 118 117

185

2C

BPF [ 2BPF [ 3BPF I 4BPF

113

121.5

126.5 122 111.5 108

135 128 121.5 118

135.5 131 125 119

139 133 126 114

136 128.5 116 108

113 120.5 112.5 109.5

131 113.5

97 97

126 121.5

111 109

113.5 I15

M-I

M-2

M-3

M-4

M-5 103

M-6 101.5 100.5

M-7 100.5 98

i_[-8 101 100

M-9

M-10

M-f1

M-12

bBlade passage frequency (BPF).

CFaulty data.

2D

Run

322 184

Tone order b

Gulfstream fuselage

BPF [ 2BPF I 3BPF I 4BPF

113

(¢) 122

127.5 119 113 108 126.5 121.5 112 107.5

136 127 122 118,5 135.5 128 122 118

136 129 124 117.5 136 131.5 125 119

140 132 125 114 139 132.5 126 114

137.5 127 114.5 110 136.5 128.5 116 107

115 123 117 115 120 113.5 109

133 112.5 112.5 131 113.5

Gulfetreamboom

110.5 105 98.5 97 113 105.5 96.5 96.5

136 128.5 125 121 136 130.5 125.5 121

124.5 119 111.5 111.5 124.5 121 112 109

120 114.5 114 115 118.5 117 113 113.5

Learjet

115 108 105 101.5 102

97

119 113 104 105.5

120 114.5 108.5 I06 105.5 100.5

120.5 116.5 iii 106.5 105.5 101.5

120.5 116.5 110.5 106 106.5 101.5

126.5 117.5

125.5 117.5 III 106

109.5

98



TABLE VII.--Continued.

(c) Continued.

Microphone Sound pressure level, dB

Position

2D 2E

Ibm

321 183 320

M-123

M-193

M-243

M-273

M-303

M-323

M-353

M-403

M-463

[ BPFi I,BPF
Tone order b

Gulfstream fuselage

ABM1

ABM2

ABM4

ABM5

(c)

128 119 112.5

136.5 127.5 121.5

135.5 ]30 124,5

140 131,5 124.5

137.5 127.5 110.5

122 120 113

132.5 114 113

111.5 106 98,5

136.5 130 125.5

125 120 108

121.5 115.5 113.5

]VI-I 117.5

M-2

M-3

M-4

M-5 122

M-6 123,5

M-7 125

M-8 125

Ivf-9

M-IO

M-II 128

Iv[-12 127

bBladeps_age _equency (BPF).

CFaulty data.

114

122.5

108.5 127.5 121.5 113 110

118 136 129 123 119

118.5 136 132 126,5 120

114.5 139.5 134 126 117

136.5 129 118

121 118.5 114.5

131.5 111 113.5

Gulfstreamboom

98.5 112.5 105 97 97

122.5 136.5 131 125.5 121

113 124.5 120 112 109

114.5 119 116 113.5 115

Le_jet

103,5 101

101

106 106 102

106 106 101.5

106 105 99

105.5 105 101

108.5

106.5

I BPF ] 2BPF ] 3BPF I 4BPF

(c)

126.5 118.5

135.5 126

135.5 129

139.5 131

137.5 127.5

123

133 111

111.5 106

136 129

125 120

119 115.5

112 108.5

120 117

123 117

123.5 113

115 109

116.5

111.5 108

100 96

125.5 121.5

112 111.5

115 114.5

116 109.5 104.5 100.5

121 107.5 109 105.5

124 112 109 108

121,5 113 104 100.5

121 113 104

126.5 115

125.5 117 110

99



TABLE VII.--Continued.

(c) Continued.

Microphone Sound pressure level, dB

Position

2F 3B

Run

182 319 252

Tone order b

BPF ] 2BPF 1,3BPF ] 4BPF ] BPF I 2BPF I 3BPF I 4BPF I BPF I 2BPF I 3BPF I 4BPF

Gulfstream fuselage

M-123 114.5

M-193 122.5 (c) 125

M-243 127.5 122.5 113 110.5 128 120 112.5 107.5 127.5 121 113.5

M-273 136 129.5 122.$ 119.5 136 127.5 121 116 135.5 129 122

_JI-303 136 132 126 120.5 135.5 130 124 116 136.5 132 126.5

M-323 139.5 133 126 116.5 140 132 124.5 113 140.5 134 127

M-353 136.5 129.5 117 137.5 127.5 114.5 108,5 137 130

M-403 119.5 119.5 115.5 118.5 121 114.5 122 123

M-463 131.5 111 113 133 113.5 113.5 131

Gulfstream boom

ABM1 111.5 104.5 94 96.5 111.5 106 99 96.5 113 106

ABM2 136 130,5 124.5 120.5 136.5 130 125.5 121 136.5 131 126

ABM4 124 120 III 109 125 120 109.5 I12 125.5 120

ABM5 119 117.5 114 114 121 116 114.5 114 118

Leafier

M-I I00 116 111.5 102 101

M-2 98.5 97

M-3

M-4

M-5 102.5 118 113 106.5 103

M-6 101.5 120 113.5 105.5 105

M-7 100.5 111 105.5 104.5

M-8 101.5 110.5 105.5 106

M-9

M-10

M-11 107.5 125 113

M-12 124 I12,5

bBlade passage frequency (BPF).

CFaulty data.

109

119

123

122

100



TABLE VII.--Continued.

(c) Continued.

Microphone Sound pressure level, dB

Position

3C 3D 3E

Run

251 250 249

Tone order b

Gulfstremm fuselage

M-123

M-193

M-243 127 121

M-273 135.5 128.5

M-303 136.5 131.5

M-323 140.5 134

M-353 137 130

M.403 123

M.463 131

ABMI 113

ABM2 136.5

ABM4 125.5

ABM5

106

131

120.5

119

113 II0

121 118.5

126.5

126.5

126

M-1 105 102.5 I00

M-2 105 101,5 99.5

M-3

M-4

M-5 106

M-6 107 103

M-7 111.5 108 103

M-8 112 109.5 102,5

M-9

M-10

M-11 114.5

M-12 113

bBlade passage frequency (BPF).

122

124.5 125

127.5 122 113 II0 127 121 113

135.5 129 122 119 135.5 128 121.5 117.5

136.5 132 126 121.5 136.5 131.5 125

140.5 134.5 127 140.5 132.5 127

137 130 137,5 129.5

121 123 118.5 134.5

131 131,5

Gulfstreamboom

113 105 113 107

136.5 130,5 125.5 121.5 136.5 130.5 126 121

125.5 120.5 126 120 116.5

117.5 119.5 117.5 118

Lea_et

110.5 105.5 100.5 112 108 102

109.5 105 99 97 112 108 101.5 99

101

101

110.5 104 102.5 III 104.5 102.5

112 107 102 113 106.5 103.5

113 109.5 104 100.5 116 110 99.5

113.5 110.5 104.5 116 110.5

116.5 117

116.5 114.5 117

101



TABLE VII.--Continued.

(c) Continued.

Microphone Sound pressure level, dB

Position

3F 4B 4C

Run

248 246 245

BPFI_BPFI3BPFI4BP_

M-123

M-193 124.5

]V[-243 128 121 115 109

M-273 136 129 122.5 118.5

M-303 136.5 132 126

]V[-333 140.5 134 126.5

M-353 137.5 130

M-403 121 123

]_-463 131.5

ABMI 112.5 106.5

ABM2 136.5 130.5 126 121

AB]Vf4 125.5 120

ABe5 118 118.5 117

M-1 110 100

M-2 109 99

M-3

M-4

M-5 108.5

M-6 109 100.5

M-7 113 98.5

M-8 113

M-9

M-10

M-11 114

M-12 115

bBlsde passage frequency (BPF).

Tone order b

BPF ] 2BPF [ 3BPF [ 4BPF

Gulfstream fuselage

_PF12BP_I_BPFI._PF

125.5

126.5 120.6 113 128 121.5 113.5 111

135.5 128.5 122.5 117.5 135.5 129 122.5 119

136.5 131.5 126 136 132 127 123

140.5 133 127 140.5 134 127.5

137.5 129.5 137 130

124.5 122.5 120

131.5 131

Gulfstream boom

113 106 113 107.5

136.5 130 126.5 120 136.5 131.5 126 122

126 120 117 125.5 120

118 116.5 117.5 116.5 117.5

Leaxjet

106 100.5

105 97.5

98.5 110 102 100.5

110.5 101.5 101

102



TABLE VII.--Continued.

(c} Continued.

Microphone

BPF

Sound pressure level, dB

Position

4D 4E 4F

Run

244 243 242

[ 2BPF [ 3BPF I 4BPF

M-123

M-193

M-243 127.5 121

M-273 135.5 128.5

M-303 136 131.5

M-323 140.5 133

M-353 137 129

M-403 122.5

M-463 131

113.5

122

126

126.5

ABM1 113.5 107.5 103

ABM2 137 131 127

ABM4 126.5 121

ABM5 118 117.5 117

Tone order b

BPF I 2BPF [ 3BPF I 4BPF [ BPF

Gulfstream fuselage

[ 2BPF [ 3BPF I 4BPF

M-I 110 103.5 102

M-2 109.5 103.5 101.5

M-3

M-4

M-5

M-6

M-7 110.5 107 100

M-8 110.5 106.5 102.5

M-9

M-10

M-11

M-12

bBlade passage frequency (BPF).

124.5

110 127 120.5 112.5 109 128 121.5 115

117.5 135.5 128.5 121 117 136.5 130.5 123.5

122 135.5 131.5 125.5 121 135.5 133 127.5

140 133.5 127 141 134 127.5

137 129 137.5 130.5

123 125.5

131 131

Gulfstreamboom

113 107.5 113 107.5

122 136.5 131 126.5 122 136.5 131 125.5

126 121 125.5 119.5

117.5 117.5 118.5 118.5 118.5

Learjet

111 105.5 102 112.5 106 100

99 111 105 100 112 106 98

111.5

120

123.5

122.5

111.5 105 98 113

III 106.5 112

99

103



TABLE VII.--Continued.

(c) Continued.

Microphone Sound pressure level, dB

let-123

]V[-193

M-243

1VL273

M-303

M-323

M-353

M-403

}vf-463

Position

4G I 5B

Run

241 I 181

Tone order b

Gulfstream fuselage

113

121.5

126.5 120.5 112.5 127.5 122 113

135 128.5 121 117.5 136 129.5 122.5

136 131.5 126 122 136 132 126.5

140 133 127 139.5 133 126

137 129 121.5 136.5 129.5 117.5

123.5 120.5 118 115

131 131 111 113

AB]V[1 112.5 107

ABM2 136.5 131

AB]V[4 126 121

ABM5 119

M-1 106.5

M-2 105

M-3

M-4

M-5

M-6

M-7 102

M-8 103

M-9

M-10

M-11

M-12

bBlnde passage frequency (BPF),

Gulfstream boom

110

119.5

120.5

117.5

113.5 105 97 96.5

126 121 136.5 130.5 125.5 121

117 125 120 110.5 109

117 119 115.5 113 115

Le_et

104



TABLE VII.--Continued.

(c) Continued.

Microphone Sound pressure level, dB

Position

5C

Run

BFF

180

Tone orderb

Gulfstream fuselage

M-123 113.5

M-193 122

M-243 126.5 120.5

M-273 135.5 128

M-303 136 131

M-323 139.5 132.5

M-353 136.5 128.5

M-403 113.5 120.5

M-463 131.5

ABM1 113.5 105

ABM2 136.5 130.5

ABM4 125.5 120.5

ABM5 118 117

M-I

M-2

M-3

M-4 102

M-5 104.5

M-6 103

M-7

M-8

M-9 105.5 100.5

M-10 105

M-11 108.5

M-12

bBlade passage frequency (BPF).

CFaulty data.

114

(c)

112 107.5 127.5

122 117 136

125 117.5 136

126 114.5 140

118 109 137.5

114.5 109 122.5

113 132.5

Gulfstreamboom

98 97 112.5

126.5 120.5 137

113 II0 125

114 I15 122

Learjet

338

] 2BPF [ 3BPF [ 4BPF

120 111 108

127.5 120.5 116.5

130 124 117.5

131.5 124.5 114.5

127.5 115.5

119 110.5 II0

112.5 113.5

105 98.5 98

130 125 122

120.5 113

114.5 114 114.5

III 102.5 101

110 102

115.5 108.5 107

115.5 108.5 107.5

116.5 111.5 108

117 112 107.5

122.5 115

123 112.5

105

104

105.5

104.5

105



TABLE VII.--Continued.

(c) Continued.

Microphone Sound pressure level,dB

Position

5D 5E

Run

179

BPF ] 2BPF ] 3BPF I 4BPF

M-123 113

M-193 122

M-243 127 121 112

M-273 135.5 128.5 122

M-303 136 131 125

M-323 139.5 132.5 125.5

M-353 136.5 128.5 117.5

M-403 116 120.5 114.5

M-463 131.5 113.5

ABM1 113.5 105.5 98

ABM2 136.5 130.5 126

ABM4 125.5 121 112.5

ABM5 118.5 117 114

M-I

M-2

M-3 102.5

M-4

M-5 105 103.5

M-6 103

M-7

M-8

M-9 105.5 100.5

M-10 105.5

M-II 108.5

M-12

bBlade passage h-equency (BPF).

CFaulty data.

337 178

Tone order b

BPF I 2BPF I 3BPF [ 4BPF I BPF [ 2BPF I 3BPF ] 4BPF

Gulfstream fuselage

113.5

(c) 122

108 127.5 120 111.5 126.5 121 112 108

117.5 137 128.5 121.5 117.5 135.5 128.5 122 117.5

118.5 135.5 130 125 119.5 136 131 125.5 118.5

113.5 140.5 131.5 124.5 116.5 139.5 132.5 125.5 115

109 137.5 129.5 117 136.5 128.5 117 108.5

126 115.5 111.5 110.5 116.5 120.5 104 109.5

132 115 114 132 109.5 113

Gulfstream boom

97.5 113.5 105 98 96.5 112.5 105 96.5 97.5

121 137 130 125.5 123 136 130 125.5 120.5

110 125 120.5 112.5 125 120.5 112.5 110

115 122.5 114.5 114.5 113.5 119 116.5 113.5 114

Learjet

109 104

109 104 I01.5

117.5 113.5 107.5

117 111.5 106,5

120 112 105

120 112.5 104.5

122 118

122.5 117.5

104.5

104.5

103.5

105

102.5

103

I07.5

107

102

106

106.5

111

106



TABLE VII.--Continued.

(c) Continued.

Microphone Sound pressure level, dB

Position

BPF

5E

336

[ 2BPF [ 3BPF [ 4BPF

M-123

M-193 (C)

M-243 127 120 112.s

M-273 136.5 128.5 123.5

M-303 135.5 130.5 127

M-323 140 131.5 126.5

M-353 137.5 129.5 118.5

M-403 126 115.5 113

M-463 131.5 114.5 114.5

5F

ABM1

ABM2

ABM4

ABM5

113 104.5 99.5

136.5 130 127

125 120.5

121.5 115 115

M-1

M-2

M-3 112.5 103 102.5

M-4 108.5 104.5 102

M-5 122 112 107

M-6 121.5 109.5 108.5

M-7

M-8

M-9 117 106.5

M-10 116.5 107

]vI-11 125 113.5

]VI-I 2 125.5 112.5

bBlade passage frequency (BPF).

CFaulty data.

Run

177 [ 335

Tone order b

Gulfstre_mfuselage

112.5 113.5

122.5 (c)

127.5 121.5 113.5 108.5 127 120 113

118 136 128.5 122.5 117.5 135.5 127.5 122 116

120 136 131 126.5 119 135.5 130 125 117

117.5 140 133 126.5 115 139 132 126 113.5

137 128.5 117.5 137 127.5 116.5

110 121.5 118 115 121.5 I19 111.5 I09.5

131.5 III 113.5 132 112.5 115

Gulfstreamboom

96 113.5 105.5 98.5 97.5 112.5 105 99.5 97.5

122.5 137 130.5 126.5 120.5 136.5 130 126.5 122

111 125.5 120.5 II0 llO 125 121 105.5 112

113.5 120 115 114.5 114.5 121 115 114.5 114.5

Learjet

103 115.5 105

113 101.5

104 121.5 110

103.5 121 109.5

103.5 101 110.5

106 UO

109 124.5

124

103.5

107



TABLE VII.--Continued.

(¢) Continued.

Microphone Sound pressure level, dB

Position

6B 6C

Run

239 238

BPF ] 2BPF I 3BPF ] 4BPF

M-123

M-193 124.5

M-243 127.5 120.5 113 109.5

M-273 135.5 128.5 122 117.5

M-303 136 131.5 127 122

M-323 141 133 126.5

M-353 137.5 129 121

M-403 123.5

M-463 131.5

ABMI 113 106.5

ABM2 136.5 130.5 126 121.5

ABM4 126 121 116

ABM5 116.5 118.5 116 117

M-I

M-2

M-3

M-4

M-5

M-6

M-7

M-8

M-9 103

M-10 105

M-11

M-12

bBlade passage frequency (BPF).

Tone order b

_B.PF J 2BPF ] 3BPF ] 4BPF

Gu]t'stream fuselage

8D

237

12 PFI3BPFI, PF

124.5 124.5

128 121 114.5 109.5 128 121.5 115 110

136 129 123 118 136 128.5 123 118.5

136 131.5 127 122 136.5 132 127 I21.5

140.5 134 128 140.5 134 127.5

137 129 137.5 128.5 121

122 122.5 121 123.5

131 132

Gulfstreamboom

113.5 107 113 106.5 102.5

136.5 130.5 126.5 121 137 130 127 120.5

126 120 116.5 126 120 116.5

117.5 118 116 117 117.5 118 117.5 117.5

Leaxjet

106.5 108.5 104.5

106.5 108.5 104

107.5 102 110 105.5

108 109.5 101.5

113 105.5 100 118.5 107.5

114 106.5 119 108

_14 116.5

114.5 115.5

101.5

102.5

102.5

104

102

108



TABLE VII.--Continued.

(c) Continued.

Microphone Sound pressure level, dB

Position

BPF

6E 6F

Run

236 235

Tone order b

I 2BPF I 3BPF I 4BPF BPF

Gulfstrearn fuselage

M-123

M-193

M-243 128.5 120.5 115

M-273 136.5 128.5 123.5

M-303 136 132 127.5

M-323 141 133.5 129

M-353 138 128.5 121.5

M-403 124.5 121.5

M-463 131.5

110

118

Gulfstream boom

] 2BPF ] 3BPF I 4BPF

ABMI 113 107.5

ABM2 137 131 127

ABM4 126 120 116

ABM5 118.5 I17.5 116

M-1

M.2

Ivi-3 115.5 106

M-4 115 106.5

M-5 117 107 102

M-6 116 103.5

M.7

M-8

M-9 117 109 103

M-10 117 109.5 103.5

M-11 119.5

M-12 119.5

bBlade passage frequency (BPF).

121

117

Lear jet

124

127.5

135.5

136

140

137

131.5

113

136.5

125.5

117

121

128.5

131.5

134

128.5

123

107.5

131

120

117.5

113.5

122.5

126.5

127.5

102

126

118.5

121.5

117

114

113

115

114

107

106.5

108

105.5

99.5 105.5

106

116.5

115.5

106.5

107

109



TABLE VII.--Continued.

(c) Continued.

Microphone Sound pressure level, dB

Position

M-123

M-193

l_I-243

M-273

M-303

M-323

1_-353

M-403

M-463

ABM1

ABM2

ABM4

ABM5

7B

234

Rttn

BPFI I3BP I'BPF
Gulfstream fuselage

7C

233

Tone Order b

BPF [ 2BPF [ 3BPF ] 4BPF

124

127 120.5 113 109.5 127.5 120.5 113

135.S 128 121.5 117 135.5 127.5 122

135.5 131 125 136 131.5 126

140.5 133 127 140.5 133.5 127

137 128 137.5 128.5 121

124.5 124

131.5 131.5

Gulfstreamboom

113.5 107.5 102.5 114

136.5 130.5 127 121 137

127 121 116.5 127

117 118 117.5 117.5 117.5

Leaxjet

M-I

M-2

M-3

M-4

M-S

M-6

M-7

M-8

M-9 103

M-IO 105

M-II

M-12

bBlsde passage frequency (BPF).

109

117

107.5

130.5 127 120.5

120.5 117

118 116.5 117

110.5

110

114.5 102 100.5

114.5 103.5

110



TABLE VII.--Continued.

(c) Continued.

Microphone Sound pressure level, dB

7D

Position

7E

Run

232 231 240

Tone order b

BPF I 2BPF I 3BPF ] 4BPF ] BPF I 2BPF ] 3BPF ] 4BPF I BPF I 2BPF ] 3BPF ] 4BPF

Gulfstream fuselage

M-123

M-193

M-243 127 120.5 I13 128.5 120.5 114 110 127.5 121.5 113 109

]V_-273 135.5 128 121.5 I17 136.5 128.5 123.5 118.5 134.5 129 123.5 119

]vi-303 136 131.5 126 136.5 132 127.5 135 131 126.5 123

M-323 140 132.5 126.5 140.5 133 128 139 132.5 127

IV[-353 137 128 121.5 137.5 128.5 135 127

M-403 125 121.5 123.5 120

M-463 131.5 131.5 129.5

Gulfstreamboom

ABM1 114 107 102.5 112.5 106.5 113 107.5

ABM2 136.5 130.5 127 121 136.5 130 126 120 135 130 125.5 121

ABM4 127 121 116.5 126 120 117.5 124.5 120

ABM5 117 118 117 118 118.5 116 117 116.5 118

Learjet

M-I

M-2

M-3 lU 104 103.5

M-4 111 103.5

M-5

M-6

M-7

M-8

M-9 115 109 103.5

M-IO 114.5 110.5 103

M-II

M-12

bBlade passage frequency (BPF).

113 108.5 112 106.5 103

113 109 111.5 106.5 103

116 104 115 102

116.5 105 102.5 116 103.5

111



TABLE VII.--Continued.

(c) Concluded.

Microphone

BPF

Sound pressure level, dB

Position

7F 7G

Run

230 229

Tone order b

Gulfstream fuselage

M-123

M-193

M-243 128.5 120

M.273 136.5 127

M-303 136 130.5

M-323 141 132.5

M-353 138 127.5

M-403 122 123

M-463 132

ABMI 114 106.5

ABM2 137 129.5

ABM4 127 120

ABM$ 119 117.5

M-1

M-2

M-3 115

M-4 115.5

M-5

M-6

M-7

M-8

M-9 113.5

M-10 113.5

M-I1

M-12

bBlsde passage frequency (BPF).

125

113 II0 127.5 120.5 114

122.5 118 136 128 122.5

127 136 131.5 126

127.5 140.5 133 127

121 137.5 128 121

119 120 125

132

Gulfstream boom

103

126.5 123

116

116.5

Learjet

113.5 107.5

136.5 130 127 120.5

127 I21 117

117.5 118.5 117 117

107 102

107.5

112



TABLE VII.--Continued.

(d) Cue 4

Microphone Sound pressure level, dB

Position

M-123

M-193

]vf-243

M-273

M-303

M-323

1V[-353

M-403

M-463

ABM1

ABM2

ABM4

ABM5

1B I

164

1C ID

Run

\

163 162

Tone order b

BP_12B'FI3BPFI4BP_I_P_I20P_I3BPFI_B_
Gulfstreaxa fuselage

122.5 122

129.5 120 111.5 129 119.5 112.5 108.5

138.5 129.5 123 115 138 128 122.5 116

138.5 132.5 124.5 115.5 138 132 124.5 117

141 132.5 124.5 114.5 140.5 132 124.5 114

139 127.5 110 114 138.5 126.5 110 114

126.5 128.5 112 126.5 128 112

132.5 120 116.5 132 120 116

Gulfstream boom

112 108 100 94 112 107.5 99.5 95

136.5 130 125 120.5 136.5 129.5 125 121.5

124.5 122 106.5 114.5 124.5 121.5 107.5 115

120 117.5 117 114 120 116.5 117.5 113.5

Le_rjet

_PFI_PF13BP_I,BP_

M-I

M-2

M-3

M-4

M-5

M-6

M-7

M-8

M-9

M-10

M-I1

M-12

bBlade passage frequency (BPF).

122.5

129.5 120 114

138.5 129.5 124 116

138.5 133 125.5 117

141 133 125 114.5

139 128 111 114

125.5 128.5 111 112

132 120 116

112.5 108 100 94.5

136.5 130 125.5 121

124 122.5 104.5 115.5

121 117.5 117.5 113.5

105.5

105

105

106.5

105.5

110

113



TABLE VH.--Continued.

(d) Continued.

Microphone Sound pressure level, dB

Position

1E 1F

Run

161 160 314

Tone order b

Gulfstream fuselage

M-123

M-193 122 (C)

M-243 129 120 112 130

M-273 138 128.5 122.5 115 138

M-303 138.5 132 124.5 116 138.5

M-323 140.5 132 124 113 141.5

M-353 138.5 127 113 112,5 138

M-403 134.5 127 113 110 116.5

M-463 132 119.5 115 132.5

ABMI 113

ABM3 136.5

ABM4 124.5

ABM5 121.5

107.5 99.5

129.5 125

122 104

116.5 116.5

[ 2BPF I 3BPF I 4BPF

M-1

M-2

M-3

M-4

M-5 108.5

Mo6 108

M-7

M-8

M-9

M-IO

M-11 112.5

M-I_

bBlade passage frequency (BPF).

CFaulty data.

122

108 129 120 112.5

116.5 138 128.5 122

117 138 132 124

114 140.5 132.5 124

112.5 138.5 127 112

110.5 125.5 128.5 110

132 120 115.5

Gulfstrearnboom

95.5 112.5 108 100

121 136.5 130 124.5

114 124.5 122 107.5

112.5 120.5 116 116

Leariet

94.5 114

120 137

114 123.5

IIZ 119.5

121.5

130

133

132.5

130

124

116.5

104.5

129.5

120

115

115

126

126,5

127

118

118

113
t

91

125

114

110

III

121.5

123

118

Ii0

108

96

119.5

106

II0

103.5

121

121

106.5

106

120.5

120.5

114



TABLE VII.--Continued.

(d) Continued.

Microphone Sound pressure level, dB

Position

1G 5C

Run

159 313 318

Tone orderb

Gulfstream fuselage

[ 2BPF ] 3BPF [ 4BPF

Mo123

M-193 122 (c) (¢)

M-243 129 119.5 109.5 108.5 131.5 122 116.5 112 130 119.5 115.5 110

M-273 137.5 127 121 114 138 131 127.5 123.5 137.5 130 126.5 121

M-303 137.5 130.5 123 114 138.5 134 128 123.5 138 132 127 123

M-323 139.5 131 122.5 112.5 141.5 133.5 128 118.5 141 131.5 127.5 118.5

M-353 138 124.5 111.5 112.5 137.5 130 119.5 137 128.5 118.5

M-403 127.5 128.5 113.5 108.5 123 119 110 122 116

M-463 131 120 114 133 116 113 132 114.5 114.5

Gulfstremmboom

ABMI 112.5 107.5 100 93.5 113 103.5 94 114.5 105.5 96 96.5

ABM2 136 128.5 124.5 120.5 136.5 129.5 125 118.5 137 129.5 127.5 121

ABM4 125 120,5 109.5 114.5 122,5 120 112 107 124.5 120 113 109

ABM5 119.5 114 !15.5 112.5 120 115 109.5 109.5 119 114.5 112 112

Leafier

M-1

M-2

M-3

M-4

M-5

M-6

M-7

M-8

M-9

M-10

M-I1

M-12

104 106.5

103 105

108.5 108 113

108.5 107.5 113 107.5

114

119 114

119.5 114

119.5 118

119 116

108

108

106.5

106

bBlade passage frequency (BPF).

CFaulty data.

115



TABLE VH.--Continued.

(d) Continued.

Microphone Sound pressure level, dB

Position

5D 5E

Run

317 316

IV[-123

I_-193 (C)

M-243 129.5 120 114.5 110

M-273 137.5 129.5 125 120.5

M-303 137.5 131.5 128 121.5

M-323 141 131.5 126.5 118

IV[-353 137.5 129 117.5 II0

M-403 115 122.5 117

M-463 132 115.5 113

ABMI 114.5 105.5 95 96

ABM2 137.5 130 127 121

ABM4 124.5 120 113 108.5

ABIVI5 118.5 115 111 111.5

M-I

M-2

M-3 104

M-4

M-5 107.5

M-6 107.5

M-7

M-8

M-9 106.5

M.10 107

M-II

M.12

bBlade passage frequency (BPF),

CFaulty data.

Tone order b

Gulfstream fuselage

5F

315

BPF ] 2BPF I 3BPF I 4BPF

(_) (0

130.5 120 116.5 Ill 129.5 120 115 Ill

137.5 130 127.5 123 137.5 130 127 122

138 132.5 128 123.5 138 132 126.5 123

141.5 122 118 109 141 131.5 127.5 118.5

137 129 119 137.5 129 118 111

121.5 116 109 115.5 123 119

132 114.5 114 132.5 116 114

GuHstreamboom

114 104.5 92.5 96.5 114 104.5 93 97

137 129 126.5 120 136.5 128.5 126 120

123 119.5 112.5 108 123 120 114 108

120,5 114.5 IU 111 120 114.5 111 111

Leafier

98

111 114

109 113

118 118.5

117 117.5

106.5

106.5

117 107

11(.5 107

12] 121.5

12(.5 121

116



TABLE VII.--Continued.

{d) Continued.

MJcrophone Sound pressure level, dB

Position

6C 6D 6E

Run

228 227 226

Tone order b

Gtflfetream fuselage

]VI-123

M-193

M-243 128 122 112 128.5 121 113 128.5 121.5

M-273 137 130 124 118.5 137.5 130 124 117.5 137 129 122.5 116.5

_/I-303 138 133.5 125.5 138 133 126 137.5 132 124

1VI-323 141 133.5 126.5 141 133.5 126.5 140 133.5

]V[-353 138 129 138.5 127.5 138.5 126

M-403 123 128.5 125 129 127.5 129.5

]Vi-463 131 131 130.5

Gulfstream boom

ABMI 112.5 II0 112.5 109.5 III 109

ABM2 135.5 130 125 122.5 135.5 130 125 121.5 135 129.5 123.5 121

ABM4 124 122.5 117.5 124.5 122 117 124.5 122

ABM5 118.5 118 117.5 116.5 117 118.5 117 116.5 118 117 117

Learjet

M-1

M-2

M-3 111 105 114 106 104

M-4 110.5 104.5 114 106.5 104.5

M-5 113.5 106.5 115.5 107 107.5

M-6 112 105.5 113 103.5

M-7

M-8

M-9 112.5 109 118 108.5 102.5

M-10 113.5 109 118 110

M-11 115.5 118

M-12 116 118

bBladepusage_e_ency(BPF).

114.5

114 106.5

116.5 108

115 104.5

114

114

117.5

119

108

108.5

117



TABLE VII.--Continued.

(d) Continued.

Microphone Sound pressure level, dB

Position

BPF

M-123

M-193

M-243

M-273

M-303

I_.323

]VJ-353

1Vl-403

1_-463

ABMI

ABI_

ABM4

ABM5

6F 7B 7C

Pun

225 223

I 2BPF ] 3BPF I 4BPF

128 121

137 129 123

137.5 133.5 125.5

140 134 127

138 127.5

126.5 129.5

130.5

111.5 110

135 130 124.5

124.5 122

116.5 117 117.5

Tone order b

BPF ] 2BPF ] 3BPF I 4BPF

Gulfstream fuselage

222

I BPF I 2BPF I 3BPF I 4BPF

M-1

M-2

M-3 109.5

M-4 110

M-5 111

M-6 111.5

M-7

M-8

M-9 106 102.5

M-IO 107.5

M-f1

M-12

bBlade passage frequency (BPF).

128.5 119.5 lU 128.5 120 112.5

117.5 138 127.5 123.5 116 137.5 128.5 124 116

138 131.5 125 138 132 126

141 132 127.5 140.5 132.5 127.5

138.5 126 138 127.5

125 128 125 128.5

130.5 131

Gulfstreamboom

113 109 113.5 109

121 136 129.5 126 121.5 136 129.5 126 121.5

125.5 121 116.5 125 121 116

116.5 117.5 116.5 118,5 118 118 118.5

Leafier

110

109

103.5 113 105.5

114 107

118



TABLE VII.--Continued.

(d) Continued.

Microphone Sound pressure level, dB

Position

7D 7E

BPF

Run

221 220 224

] 2BPF [ 3BPF ] 4BPF

M-123

M-193

M-243 129 119.5

M-273 137.5 127.5

M-303 137.5 130.5

M-323 140 132.5

M-353 138.5 125.5

M-403 127.5 128

M-463 130.5

110.5 109

122.5 116

124.5

126

ABM1 112 108 102

ABM2 135.5 128 124.5 120

ABM4 125.5 119.5

ABM5 117 116 117 116.5

Tone orderb

Gulfstream fuselage

[ BPF [ 2BPF ] 3BPF [ 4BPF

Mol

M-2

M-3 112.5 106.5

M-4 112 105.5

M-5

M-6

M-7

M-8

M-9 115.5 108

M-10 116 109.5

M-II

M-12

bBlade passage frequency (BPF).

128 120 129 119 112

136.5 127.5 121 114.5 138 127.5 123 116

137 131 124 138.5 131 126

139.5 132.5 125.5 141 133 127

137.5 126 139 126.5

127.5 128 127 128

130 131.5

Gulfstreamboom

112.5 108 112.5 108

135 127.5 123.5 119 136 128.5 125 121.5

125.5 120 125 121 116

116.5 117.5 118 118 116

Learjet

104

116 116

115.5 105.5 116

115 105.5 113.5 107

115 114.5 107

105 104.5

119



TABLE VII.--Continued.

(d) Concluded,

Microphone Sound pressure level, dB

Position

7F 7G

Run

219 218

Tone order b

BPF [ 2BPF ! 3BPF [ 4BPF [ BPF [ 2BPF [ 3BPF [ 4BPF

Gulfstream fuselage

I_I-123

M-193

M-243 128

M-273 137

M-303 137.5

M-323 140

M-353 138

M-403 126

M-463 130

120 110.5 128.5 122

127 121.5 113.5 137 130

131.5 124 137.5 133.5

131.5 124.5 140 133,5

126 137.5 127.5

128 125 129

130.5

A.BM1 112 108

ABM2 135 128.5

ABM4 125 120.5

ABM5 116.5 116.5

M-1

M-2

M-3 111.5

M-4 113

M-5

M-6

M-7

M-8

M-9 108 103

M-IO 109.5

M-11

M.12

bBlade passage frequency (BPF).

Gulfetream boom

124 119

116,5 115

Learjet

110.5

134

123.5

117

108

128

120

117

112 110

124 118

125.5 121

126.5

123

117

120

116.5

120



TABLE VII.--Continued.

(e) Case 6

Microphone Sound pressure level, dB

Position

1D IE

Run

IF

134 133 132

Tone order b

Gulfstream fuselage

M-123 114 113.5

M-193 128.5 129

M-243 137 129.5 119.5 114.5 137

M-273 140.5 135.5 132.5 128.5 140.5

M-303 143.5 140 133 128.5 143.5

M-323 145.5 140.5 127.5 122.5 145.5

M-353 144.5 137.5 128 121 145

lv[-403 125 116 109 107 124.5

M-463 131.5 124 120 116 131.5

ABMI 118 110 108 102

ABM2 141 135 127 120

ABM4 140 136.5 130 125.5

ABI_,45 131 124 120 110.5

M-1

M-2

M-3

M-4

M-5

M-6 103

M-7

M-8

M-9

M-10

M-11

M-12

bBlade pusage frequency (BPF).

129.5

135.5

140

140.5

137.5

116.5

125

Gulfstreamboom

118 II0

141 135

139.5 136.5

131 123.5

Learjet

118.5 113.5

132.5 128.5

133 128.5

124 128

128 121

107.5

121 116

107.5 101.5

128 120

129.5 125.5

120 111.5

BPFI I3 PFI4BPF

128.5

137 129.5 120 117

140.5 135 133 130

143 139 133.5 129.5

145.5 140 125 128.5

144.5 136.5 128.5 123

133.5 114.5 114 107.5

132.5 124.5 120 I17

117.5 109.5 108.5 103

141 135 128.5 122

139.5 135.5 130.5 126.5

131 124 119.5 111.5

106 102.5

105.5 102.5

110

110

111 112

114

121



TABLE VII.--Continued.

(e) Continued.

Microphone

1VI-123

M-193

M-243

M-273

M-303

M-323

M-353

M-403

M-463

ABM1

ABM2

ABM4

ABM5

Sound pressure level, dB

Position

7B 7C

Run

215 214

Tone order b

7D

213

127.5 127 127

136 129 119 114 136 128.5 118 112 136 128 118.5 111.5

139.5 134.5 131.5 127.5 139.5 134.5 131.5 127 139 135 131 126.5

142 138.5 132 127.5 142.5 139 132 127.5 142.5 138.5 132 127.5

144.5 140 128.5 120.5 144.5 139.5 127.5 123 144.5 139 127 124.5

143.5 136 126.5 120.5 143.5 136.5 127 119 143.5 136.5 128 117

120.5 115.5 110.5 122.5 119 124.5 119 109 111

132 126.5 119.5 131 126.5 120.5 131 126 121

Gu]fstreamboom

116.5 108 105 100 118 105 104 99.5 118.5 107 105 101

140.5 135.5 129.5 119.5 140 135.5 128 121.5 140.5 135.5 126 123

138.5 135.5 129 124.5 139 136.5 129.5 124 139.5 136.5 129 123.5

129.5 120.5 120 111 129.5 114.5 120.5 114.5 131 107 119.5 114

Learjet

M-1

M-2

M-3

M-4

M-5

M-6

M-7

M-8

M-9 102.5

M-10 101.5

M-11

M-12

bBlsde pMsage frequency (BPF).

111.5 108

109.5 104.5

107 116.5 109.5 107

106 116 107 106 105

122



TABLE VII.---Continued.

(e) Concluded.

Microphone Sound pressure level, dB

Position

7E 7F 7G

Run

212 211

BPF [ 2BPF ] 3BPF I 4BPF

M-l]3

M-193 128

M-243 136 128 117.5 111,5

M-273 139.5 134.5 131.5 127

M-303 142.5 138.5 132 127.5

M-323 144.5 139.5 128 120

M-353 144 137 127 120

M-403 123 119 107 106

M-463 131.5 126.5 120

ABLY[1 117.5 105.5 105 99.5

ABM2 140 134.5 128.5 121

ABM4 133.5 136 129 114.6

ABM5 129.5 119.5 120 113

M-1

IVf-2

1_-3 119 114

M-4 118 113

M-5

M-6

M-7

M-8

M-9

M-10

M-11

M-12

bBlade passage frequency (BPF).

Tone order b

BPF [ ,BPF [ 3BPF [ 4BPF

Gu]fstre_n fuselage

210

I  BPFI3BPFI4BP 

115

128 128

138 129 119.5 114 135.5

139.5 135 132 128 138.5

142 139 132.5 128 142.5

144 140 129 120 145

143.5 137 127.5 122 144

122 110.5 115 109.5 125.5

132 125 120 114.5 131.5

Gulfstreamboom

116 110 105.5 100 117

140.5 136 130 120.5 140

138.5 135.5 130 124.5 138.5

130 122.5 118.5 110.5 129.5

Learjet

108 106.5 119.5 111.5

105.5 106 120 112

121 113.5 107 106 117 108.5

121 114 104.5 105 117 108

128 116.5 110.5

135 132 127

139 132,5 128

139.5 124.5 120

137 128.5 120

119 111 111

125 122 114

102 102.5 97.5

135 128 122

136 128.5 125.5

113 121 115

103 103

106.5

105

123



TABLE VII.--Continued.

(f) C_e 7

Microphone Sound pressure level, dB
, m,

BPF

M-123 113

Iv[- 193 118

1v[-243 129.5

M-273 138.5

M-303 138.5

M-323 140,5

1V[-353 138

M-403 135,5

M-463 131

1B

Po6ition

IC 1D

RuJ-1
.,,

131 130 129

Tone order b

Gulfstrea_n fuselage

112.5

117.5

123 119 113 129.5

131.5 128.5 126 138

13$ 131 126 138.5

135 130.5 126 140

137.5 124.5 112.5 137.5

115 112 111 136

114 115.5 113.5 131

ABM1 112.5 99 102.5 100

ABM2 139.5 135.5 134.5 130.5

ABM4 130 127 113.5 118

ABM5 122 120.5 110.5 113

Iv[-1

M-2

M-3

M-4

M-5

M-6 101

M-7

M-8

M-9

M-10

M-11

M-12

bBlade passage frequency (BPP).

123.5

131

134.5

135

127.5

116

114,5

Gulfstreamboom

112.5 100,5

139.5 135.5

130 128

122 120

Lear jet

119.5 112.5

128.5 126

130.5 125.5

130.5 126

124 111.5

113 110.5

114 114

102.5 100

134 130.5

114.5 118

111 112.5

[ [ ,BpFI3 PF[4 PF

114

130 125.5 118 112.5

138.5 131 128.5 126

138.5 135 131 125.5

140 135 130.5 126

138 128 124.5 111

136 117.5 113.5 112

131 116 114.5 114.5

112.5 100 102,5 100

139 135.5 133,5 130

130 I27.5 114 118.5

122 120.5 110,5 113

100.5 101.5 99.5

107.5

124



TABLE VII.--Continued.

(f) Continued.

Microphone Sound pressure level, dB

Position

1E 1F

Run

128 127 299

Tone order b

Cu]fstream fuselage

M-123 114 114

M-193 117.5 117.5 (c)

M-243 129.5 123 119.5 112.5 129.5 122,5 118.5 112 128 121.5 118.5 112

M-273 138.5 131 128.5 126 138 131 128.5 125.5 136.5 130 128 125

M-303 138.5 135 131 128 138.5 13S 130.5 ]25.5 136.5 134 130 125

M-323 140.5 135 130.5 126 140 135 130 125.5 139 134 129 125.5

M-353 138 128 124.5 112 138 127.5 124.5 112 136.5 127.5 123.5 112,5

M-403 136 116 113 111.5 135.5 116 112 111 133,5

M-463 131.5 115 115.5 113 131 116 115 112.5 129.5 115.5

Gulfstream boom

ABMI 112 100.5 102.5 99 112.5 101 101.5 98.5 109.5 101.5 100 96

ABM2 139.5 135.5 134 130.5 139.5 135.5 134.5 130 137.5 134 133 129.5

ABM4 130 127.5 113.5 117.5 130 128.5 115 117.5 127 127 115 115.5

ABM5 122 120 110.5 112 122 120 111.5 112 119 117.5 111 113

Leafier

M-1

M-2

M-3

M-4

M-5 107 103.5

M-6 107.5 103

M-7

M-8

M-9

M-IO

M-11 111.5

M-12 113.5

bBlade passage frequency (BPF).

¢ FaultT data.

IO0

104.5 118.5

105.5 119

109.5 117

118

125



TABLE VII.--Continued.

(f) Continued.

Microphone Sound pressure level, dB

position

IG

Run

5C

126 298 303

BPF [ 2BPF [ 3BPF [ 4BPF

M-123 115

M-193 117

M-243 130 122.5 119.5 112.5

M-273 138.5 131 128.5 136

M-303 139 135 131 126

M-323 140.5 135.5 131 126

M-353 138 128 124.5 112

M-403 136 120 115.5 113.5

M-463 131.5 115.5 114.5 113.5

ABMI 112.5 102 103 98

ABM2 139 135.5 133.5 130

ABM4 130.5 127 115 117.5

ABM5 121.5 120 111 113

M-I

M-2

M-3

M-4

M-5

M-6

M-7

M-8

M-9

M-10

M-II

M-12

bBlede passage frequency (BPF).

CFsulty data.

Tone order b

Gulfstream fuselage

(c)

128.5 121.5 118.5 lU

137 129.5 128 124.5

137 133.5 130 124.5

139 133 129.5 124.5

136.5 126.5 124 111

133.5

129 110 115

Gulfstreamboom

109.5 104.5 100 94

138.5 134 133.5 126

128 128 115 116

119 116 112 114

Learjet

126

BPF I 2BPF I 3BPF I 4BPF

(:)

128 122 118.5 111.5

137 130.5 127.5 126

137 134.5 130 126.5

138.5 135 130 126

136 128 123.5 112

133.5 120.5 115.5 114

130 115 116 114

110.5 101.5 102 97

137 135 132.5 130

128 125 113 118.5

130 120 111 113.5

108 104

108 101.5

111 106.5 103.5

111 106 103.5 102

115 109.5 105.5

115.5 109 105

117

118.5 III

103

102.5



TABLE VII.--Continued.

(f)Continued.

Microphone Sound pressure level, dB

Position

5D 5E 5F

Run

302 301 300

BPF I 2BPF I 3BPF J 4BPF

M-123

M-193 (c)

M-243 128.5 121 120 110

M-273 137 130 128 125.5

M-303 137.5 134 130.5 125.5

M-323 139 135 130.5 126

M-353 136.5 128 124 111.5

M-403 133.5 118 114.5 112.5

M-463 130 115.5 117 113.5

ABMI 1 I0 103 102 95

ABM2 137.5 134 133 129.5

ABM4 128 125 112.5 117.5

ABM5 119 119.5 U0 113.5

M-I

M-2

M-3 108 107

M-4 107 104 101.5

M-5 114.5 II0 107

M-6 114.5 109 106

M-7 114.5 107 101.5

M-8 115 108 104

M-9 120 114 108.5

M-10 120 114 109.5

M-I1 121 117 112

M-12 122 116 111

bBlade passage frequency (BPF).

¢Faulty data.

105

103

99

106.5

105.5

107.5

Tone orderb

BPF [ 2BPF I 3BPF J 4BPF

Gulfstream fuselage

BPF I 2BPF I 3BPF I 4BPF

(c) (c)

128.5 122 119.5 113 128 121 119 113

137 130 128.5 126 136.5 130 128 124.5

137.5 134 130 125 136.5 133.5 130 124.5

139 135 130 126 138.5 133.5 129.5 124.5

136.5 127 124 111 136.5 126 123.5 112

134 120 115 113 134

129.5 116 129.5 115.5 115.5
i

Gul/stream boom

110 104 102.5 95.5 II0 102.5 109.5 93

138 134 133.5 128.5 138 134 133.5 129

128 125.5 112 116.5 127 127.5 117 115.5

119.5 119 110 111.5 120 116.5 112.5 113.5

Learjet

113 107 103.5 103 114 105.5 104

III 105 103 113.5 105.5 102.5

118 114.5 109.5 107.5 120.5 112 108.5

117.5 113.5 II0.5 107 119.5 111 104

103

120.5 112.5 106 116.5 II0

120 112 105.5 103 117 110

121 117 123 113.5

122 116.5 124 113.5

127



TABLE VII.--Continued.

(f) Continued.

Microphone Sound pressure level, dB

Position

7B 7C 7D

Run

198 197 196

Tone order b

BPF [ 2BPF [ 3BPF [ 4BPF [ BPF ] 2BPF I 3BPF [ 4BPF I BPF I 2BPF i 3BPF [ 4BPF

Gulfetream fuselage

M-123

M-193 116.5

M-243 129

M-373 137.5

M-303 138

]VI-323 139.5

M-353 137

1v/-403 134.5

M-463 131

ABMI 111.5

ABM2 137.5

ABM4 128.5

ABIVL5 121.5

116.5 117

122 119.5 112 128.5 121.5 119.5 113 128.5 121.5 119 112

130 128 125.5 137.5 130.5 128.5 126 137.5 130.5 128.5 126

134 130.5 125.5 137.5 134 130.5 126 137.5 134 130.5 125.5

135 130.5 126 139.5 135 130 126 139.5 134 130 126

127.5 124.5 112 137.5 127.5 124.5 112 137.5 127.5 124 112

117 112.5 111.5 134.5 117 111 134.5

113.5 115 114 131 113 115.5 114.5 130.5 113.5 114 113

Gulfstreamboom

96.5 102 98 111.5 98 102.5 99 117.5 98 102 99

134.5 133 130 138 134.5 133 130 138 134 133 130

124.5 113 117.5 128.5 125.5 111 117 128 126 111.5 117

120.5 111 112.5 121.5 120 119 111.5 121.5 120 109.5 111

Learjet

M-I

M-2

M-3

M-4

M-5

M-6

M-7

M-8

M-9

M-10

M-II

M-12

bBlade passage frequency (BPF).

103.5 109

102 109 101

108.8 110

105.5 110.5

128



TABLE VlI.--Continued.

(f) Concluded.

Microphone Sound pressure level, dB

7E

195

BPF [ 2BPF [ 3BPF [ 4BPF

M-123

M-193 117.5

M-243 129.5 122 119 112

M-273 138 131 128.5 126

M-303 138.5 134 131 126

M-323 139.5 136 132 127

M-363 137.5 129 123.5 115

M-403 133 120 119 114

M-463 131.S 113.5 116 116

ABMI I 11 99 103 96

ABM2 138 136 132.5 130

ABM4 129.5 125 115.5 118

ABM5 120.5 121.5 111.5 112.5

M-1

M-2

M-3

M-4 I01

M-5

M-6

M-7

M-8

M-9

M-10

M-II

M-12

bBlade passage frequency (BPF).

Position

7P 7G

Run
t

194 193

Tone order b

BPF [ 2BPF [ 3BPF [ 4BPF I BPF I 2BPF I 3BPF [ 4BPF

Gulfltream fuselage

116.5

128 122 118.5 112.5 129 123 118.5 112.5

137 130 128 12S 137.5 131 128 126

137 133.5 130 125 138 134 130 126

139 134 129.5 125 139 133 130 127.5

137 127 123 112 137 127 124 III

134.5 133.5 118 115 III

130.$ 116 114 111.5 131 114 113 I16

Gulfstreamboom

112 I01 I00.5 97 112 I00 101 98

138 134 133 130 138 134.5 133 130

128 128 116.5 I16 129.5 126 114.5 117.5

121 118 112.5 113 121 121 113 113

Learjet

102

99.5

100

129



TABLE VII.--Continued.

(g) c.. s

Microphone Sound pressure level, dB

Position

IB IC

Run

125 124

Tone order b

BPF [ 2BPF I 3BPF ] 4BPF I BPF [ 'BPF I 3BPF I 4BPF

Gulfstrea_ fuHlage

M-123 114

M-193 117.5

1VI-243 126.5 116 114.5 110

M-2T3 133.5 128 121.5 119

M-303 136.5 129.5 126 120

IV[-323 139 129 123.5 118.5

_vl-353 134 135 112.5 104

M-403 130.5 116.5 115 111

i_v/-463 123 116

ABlV[1 103 100.5 98 89

A.BLVI.9 138.5 132.5 131 137

ABM4 l_t4 109 109.5 107.5

ABM5 117.5 121 131 117.5

M-I

M-2

M-3

M-4

M-5

M-6

M-7

M-8

M-9

M-10

M-11

M-12

bBlade passage frequency (BPF).

1D

123

BPF I 2BPF [ 3BPF I 4BPF

115 115

118.5 118.5

126 112.5 115.5 127.5 115 116 110

133.5 126 120.5 118 134 127.5 122.5 118,5

136.5 128.5 125 118.5 136.5 130 126.5 120.5

139 128 122.5 118 139 129.5 125 120

134 124.5 112.5 104 134.5 124.5 113.5 105.5

130.5 113.5 110 133 116 111.5

122 116 123.5 116

Gulfstream boom

107.5 97.5 98.5 88 100.5 100.5 97 87,5

138.5 132 130.5 128 138.5 132.5 132 127.5

124.5 110.5 107.5 106.5 124 110.5 112

119 120.5 121.5 117.5 110.5 120 121,5 117.5

Learjet

102.5 105.5

105

110

113

130



TABLE VII.--Continued.

(g) Continued.

Microphone Sound pressure level, dB

Position

1E 1F

Run

122 121

BPF ] 2BPF [ 3BPF [ 4BPF

M-123

M-193 118.5

M-243 126.5 114 116.5 108.5

M-273 133.5 127.5 122 117.5

M-303 136 130 126 119

M-323 139 129.5 124.5 118.5

M-353 134 125 113 105

M-403 132.5 117 112.5

M-463 122.5 117 114

ABMI 105 100.5 98.5 87.5

ABM2 138.5 133 131.5 127

ABM4 124 108 108 106.5

ABM5 119.5 120.5 121.5 116

M-1

M-2

M-3

M-4

M-5 110 103.5

M-6 110 104

M-7

M-8 '

M-9

M-IO

M-II 113.5

M-12 114

bBlade passage frequency (BPF).

CFaulty data.

i00

Tone order b

BPF [ 2BPF [ 3BPF [ 4BPF

Gulfstream fuselage

305

[ BPF [ 2BPF [ 3BPF [ 4BPF

118 (c)

126 114 115 107.5 125.5 115 112

133.5 127 120.5 117.5 133 126.5 120 118.5

136 129 125.5 118 135.5 128 124.5 119.5

139 129.5 123 118 138 127.5 121.5 117.5

134 125 112 104.5 133 123 112

130.5 115.5 110.5 130.5 113.5

121.5 118.5 121 115.5

Gulfstreamboom

107.5 98 98.5 87.5 104.5 97.5 97.5 87.5

138.5 132.5 131 127.5 137.5 131 130 127

124.5 111.5 107.5 106.5 122.5 109.5 106 107

117.5 121 122 116.5 117.5 119,5 120 116

Learjet

106 115

105.5 115

103.5

114 III

113

131



TABLE VII.--Continued.

(S) Continued.

Microphone Sound pressure level, dB

M-123

M-193

M-243

M-273

M-303

M-323

M-353

M-403

M-463

ABMI

ABM2

ABM4

ABM5

M-1

M-_

M-3

M-4

M-5

M-6

M-7

M-8

M-9

M-10

M-I1

M-12

BPF

Position

IG

120

I 2BPF I 3BPF [ 4BPF

5C

Run

304 3O9

Tone order b

Gulfstream fuselage

"PFI'BPFI3BP I'BPF

117.5

126 114 115.5 108

133.5 127 120.5 117

136 128.5 125 118

139 118.5 123 117.5

134 I_t4.5 112.5 104

130 116.5 116 111

122.5 116.5

107 98.5 99 87

139 133 131 127.5

125 113 109.5 106.5

117.5 121 122 117

(¢) (c)

127 113.5 116 126

134 126.5 123 118.5 133.5

136 129.5 126 120.5 136

138.5 129 125 119.5 138.5

134.5 124 114.5 105 133.5

131.5 116 111.5 130

122.5 116 121.5

Gulfstream boom

98 97.5 94 87.5 101.5

137 131.5 131 127 137.5

120 111 109.5 111 122.5

119.5 118 120 116 117.5

Learjet

117

128

III

119.5

129 124

128.5 121

124 III

113.5

100 96 89

131.5 129 116

103.5 106.5 107

120 119 116

109.5

118.5

119.5

117.5

107.5

105

111 105

109.5 104 102

110

III 109.5 105.5

111.5 109 105.5

113.5

114 IU

bBlade pssssge frequency (BPF).

CFaulty data.

132



TABLE Vll.--Continued.

(g) Continued.

Microphone Sound pressure level, dB

Position

5D ] 5E

Rull

308 307

Tone order b

5F

306

B_FI2BPF!3BPFI4BPFIBPFI_BP_I3BP_I_PFIBPFI2BPFI3BPFI'"PF
Gulfstream fuselage

M-123

/vf-193 (c) (c) (c)

/vf-243 125.5 113 113 125.5 114.5 110.5 109.5 126 116.5 111 110

M-273 133 126 119.5 116.5 133 126.5 119 118 133 127.5 120 119

M-303 135.5 128 124 118 135.5 118 124 118.5 135.5 128.5 124.5 120

M-323 138.5 128 121 117 138 128 120.5 117.5 138 128 122.5 118

M-353 133.5 123.5 111 133 123 110 102 133 123 112 103.5

M-403 130 114 129 130 114.5 111.5

IV[-463 122 115 121 116 121.5 114.5

Gulfstreamboom

ABM1 106 97 96 87.5 105.5 97.5 96.5 101.5 99.5 96.5 87.5

ABM2 137.5 131 128.5 126 137.5 130.5 129 126 137.5 131.5 130 126

ABM4 122.5 107.5 IM.5 105.5 123 111 107 106 122.5 104.5 106.5 107

ABM5 118 118.5 118.5 115.5 117 119 119 115.5 118 120 120 116.5

Learjet

M-1

lV[-2

lV[-3 107.5 106 103 112 107.5 103

M-4 106 103.5 110.5 106 103

M-5 111.5 110 106 103.5 117.5 114.5 108.5

M-6 111 110 105.5 101.5 117 114.5 107.5

M-7

M-8

M-9 120.5 114.5 108 104 120 109.5 107

M-10 120.5 114 I07 104 120 109.5

M-11 117.5 114.5 109.5 123.5 117.5 110.5

M-12 118.5 115 110 107 124 116.5 108

bBla_le passage frequency (BPF).

CFaulty data.

112.5 105.5

112.5 105

107.5 119 112

106 118 108

103.5

115

115

118.5

119.5 110

133



TABLE VII.--Continued.

(g) Continued.

Microphone Sound pressure level, dB

Position

M-123

It4-193

M-243

M-273

M-303

M-323

M-353

M-403

M-463

7B

192

BPF [ 2BPF I 3BPF I 4BPF

124 116

131.5 127.5

134 128

136 129

131.5 133

128.5 117

120.5 115

118 118.5

123.5 118

122.5 114.5

108.S

113

97 88

130 127.5

II0.5 103.5

120 116

ABM1

ABM2

ABM4

ABM5

103.5 100

137.5 133

124.5 117.6

115.5 121

M-I

M-2

M-3

M-4

M-5

M-6

M-7

lVl4

M-9

M-10

M-I1

M-12

bBlade passage frequency (BPF).

7C 7D

Run

191 190

Tone order b

Gulfstream fuselage

[ 2BPF [ 3BPF [ 4BPF

117.5

125.5 117.5 111 108 125.5 115 113.5 107,5

133 128.5 121.5 118.5 132.5 128 121.5 117.5

134.5 129.5 125.5 120 135 130 125.5 119

136 129 124 118 136.5 129.5 12e.5 121

133 122 114 133 124.5 112 104

131.5 116.5 110.5 131 114.5 110

121.5 122.5

Gulfstream boom

9_.5 104 87 87.5 99 101 95.5 88

137.5 133.5 131.5 126.5 136.$ 132 130 125.5

124 115 114.5 113 122 II0 109

119 121 118.5 114 118 120 120 115

Learjet

103.5 110.5 104

102 II0 102

106 102 118.5

105.5 101 118

110.5 105 101.5

110.5 105 102

134



TABLE VH.--Continued.

(g) Concluded.

Microphone Sound pressure level, dB

Position

7E 7F 7G

Run

189 188 187

BPF I 2BPF [ 3BPF I 4BPF

M-123

M-193 118

M-243 127 114.5 115

M-273 133.6 128 123.5 119

M-303 135.5 130.5 126 120

M-323 137.5 129.5 127.5 122.5

M-353 135 124.5 114 104.5

M-403 131 114.5 116 110.5

M-463 123.5 114

ABM1 96 99.5 93 98

ABLY[2 136.5 132 130.5 125.5

ABM4 120.5 114 113 110

ABM5 120 119.5 119.5 115

M-I

M-2

M-3 111 106.5

M-4 110.5 1045

M-5

M-6

M-7

M-8

M-9 117

M-10 117

M-If

M-12

bBlade passage frequency (BPF).

103.5 100.5

Tone order b

BPF [ 2BPF [ 3EPFJ 4BPF B.PF [ 2BPF I 3BPF [ 4BPF

Gu]fstream fu_l&ge

118.5

125.5 111.5 114.5 109 125 113.5

133 126 121 118 132.5 124.5

135.5 128.5 124.5 118.5 135 126.5

137.5 130 126 120 137 125

133.5 124.5 111.5 106 132 122

130 114.5 111 128

122.5 115.5 120 116

Gulfstreamboom

105 98 97 87 107.5 95.5

136.5 131 129 125 137.5 130.5

122 106 104.5 105.5 123.5 113

115.5 119.5 119.5 115.5 115.5 119.5

Learjet

U0 108

118.5 116.5

123.5 117

115.5 111

109.5 101

97.5

128.5

110

119.5

126

117.5

108.5 102

108.5 99.5 100

105 102

105 103.5 99

135



TABLE VHI.--SOUND PRESSURE LEVEL

CORRECTIONS FOR GULFSTREAM

BOOM MICROPHONES

[Method of ref. 19: decibel subraction from measured
data to obtain free field value. Subtract 6 dB from

all Gulfstream fuselage measurements for free field

value,,.]

Gulf stream

boom

microphone

ABM1

ABM2

ABM3

ABM4

ABM5

Change in sound pressure level,
dB

Tone order

BPF 2BPF 3BPF 4BPF

0 1 1 1
1 2 2 3

2 3 4
2 4 5

3 5 5

TABLE IX.--SOUND PRESSURE LEVEL CORRECTIONS

FOR LEARJET MICROPHONE INSTALLATION

[Method of ref. 19: decibel subtraction from measured data

to obtain free field value.]

(a) BPF tone

Change in sound pressure level, dB

Asimuthal

allg_e, a

deg

90 R

60 R

30 R

0

30 L
60 L

9O L

Nose microphone

Right Left Top
side side

(b) s 1
(b) 4 3
(b) 3 4

1 1 5

3 (b) 4

4 (b) 3

5 (b) 1

Wingtip

microphone

Right Left
side side

(b) 5

(b) 4

(h) 3
1 1

3 (b)

4 (b)

5 (b)

Cabin

top

136



(b) 2BPF tone

Change in sound pressure level, dB

Azimuthal

angle,6

deg

90 R

6O R

30 R

0

30 L

60 L

90 L

Nose microphone

Right Left Top
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Figure 1 .--In-flight photograph of Gulfstream I] and Learjet aircraft.
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Figure 2.--Modifications of Gulfstream I] Aircraft to PTA configuration.
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C-89-07238

Figure 3._SR-7L propeller installed on Guffstream II aircraft.

Figure 4._Side view of SR-7L propella'.
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Figure 5.--PTA propeller Installation and microphone locations.
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Microphone location

Figure 6.--Learjet wingtip microphone installation.
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Figure 7.--Wingtip microphone mounting plate.
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Figure 8.DLearjet nose microphone installation.
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Figure 9.mLearJet instrumentation locations,
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Figure 10.--Position code for PTA-LearJet station-keeping data.
(Example: position "5E" would nominally be azimuthally 30 °
left from below the propeller, and at a sideline angle of 105°).
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I:igure 11 .--Propeller operating map.
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Rgure 12.--Propeller installation and flow angles.
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Rgure 15.mPTA aircraft sideline directlvity for case 1 conditions. Mach 0.70; altitude, 10 668 m (35 000 ft); data
adjusted to 152-m (550-ft) free field conditions.
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Figure 16.--PTA aircraft azimuthal directlvity viewing upstream
for case 1 conditions. Mach 0.70; altitude, 10 668 m (35 000 ft);

data adjusted to 152-m (500-ft) free field conditions. (Wingtlp

microphone used at 60 ° and 90°; cabin roof microphone used

at 0 ° and 30°.)
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Figure 17.--PTA aircraft sideline dlrectivity for case 2 conditions. Mach 0.70; altitude, 6096 m (20 000 ft); data
adjusted to 152-m (550-ft) free field conditions.
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Figure 18.--PTA aircraft azimuthal dlrectivlty viewing upstream
for case 2 conditions. Mach 0.70; altitude, 6096 m (20 000 ft);
data adjusted to 152-m (500-fl) free field conditions.
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Figure 19.mPTA aircraft sideline dlrectivity for case 3 conditions. Mach 0.50; altitude, 6096 m (20 0O0 ft);
data adjusted to 152-m (550-ft) free field conditions.
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Figure 20.--PTA aircraft azimuthal dtrectlvlty viewing upstream
for case 3 conditions. Mach 0.50; altitude, 6096 m (20 000 ft);
data adjusted to 152-m (500-ft) free field conditions.
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Figure 21 .--PTA aircraft sideline dlrectivity for case 4 conditions. Mach 0.59; altitude, 4267 m (14 000 ft);
data adjusted to 152-m (550-ft) free field conditions.
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Figure 22.--PTA aircraft azimuthal directivlty viewing upstream
for case 4 conditions. Mach 0.59; altitude, 4267 m (14 000 ft);
data adjusted to 152-m (500-ft) free field conditions.
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Figure 23.--PTA aircraft sideline dlrecttvity for case 6 conditions. Mach 0.77; altitude, 10 668 m (35 000 ft);
data adjusted to 152-m (550-ft) free field conditions.
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Figure 24.--PTA aircraft azimuthal dlrecUvlty viewing upstream
for case 6 conditions. Mach 0.77; altitude, 10 668 m (35 000 ft);
data adjusted to 152-m (500-11) free field conditions.

155



110 

-%.
|

m

110

"o
e-

l00

J I I I
(a) BPf tone; azimuthal location, 90°L.

90

80

70

60

/
4

I I I
80 100 120

I I
140 160 60

Observed aldellne angle, dog

(c) 2BPf tone; azimuthal location, 90°L

/

[_ Mlcrophone

locatlon

----'@---- Gulfstmam boom

-- _ -- LearJet nose

---0--- LearJet wlngtlp

-- _m LearJet cabin roof

.................... Unavailable data for

Gulfstream boom

I I I
(b) BPf tone; azimuthal location, 0 °.

I I I I
80 100 120 140

(d) 2BPf tone; azimuthal location, 0 °.

100

m 9O

8o

60 I
60 140

B

I I I
80 100 120

Observed aldellne angle, deg

(e) 3BPf tone; azimuthal location, 9O°L.

Rgure 25.mPTA aircraft sideline directlvity for case 7 conditions. Mach 0.70; altitude, 10 668 m (35 000 ft); data
adjusted to 152-m (550-ft) free field conditions.
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Figure 26.--PTA aircraft azimuthal dlrectlvlty viewing upstream
for case 7 conditions. Mech 0.70; altitude, 10 668 m (35 000 ft);
data adjusted to 152-m (500-ft) flee field conditions.
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Figure 27.mPTA aircraft sideline directlvlty for case 8 conditions. Mach 0.70; altitude, 10 668 m (35 000 ft); data
adjusted to 152-m (550-ft) free field conditions.
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Figure 28.--PTA aircraft azimuthal dlrectivlty viewing upstream

for case 8 conditions. Mach 0.70; altitude, 10 668 m (35 000 11);

data adjusted to 152-m (500-tl) free field conditions.
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